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ANNUAL REPORT 


OF THE 


BOARD OF SCIENTIFIC ADVICE 
FOR INDIA 


1910-11 


SUMMARY OF PROCEEDINGS. 


‘Twentieth Meeting held at Simla on the 1sth May rot, 


‘Tho Board considered the reply by Professor Dunstan, the Director 
of the Imperial Institute, London, to the request of the Board that in 
addition to the names of external referees consulted Ly the Direotor «if 
the Imperial Institute the names of officers of the Lmperial Institute 
could also, when asked for, be furnished in connection with investigations 
conducted at the Imperial Institute on behalf of India. The Board 
accepted Professor Dunstan's decision not to furnish the names of 
officers of the Imperial Institute staff who had conducted investigations 
on behalf of India, but understood that it was not in acenrdance with the 
usual practice elsewhere to withhold the names of aubordinate scientific 
workers and expressed the opinion that to do so would detract from the 
value of assistance which the mperial Institute gives to science in India, 

‘The programmes of the various scientific departments for 1911-12 
were then considered. ‘The Beard resolved to accept them as they stood 
except that the Director-General of Observatories was at liberty to with< 
hold from the programme certain items with which his reduced staff 
could not deal. ; 
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‘Twenty-first Meeting held at Calcutta on the aist December 191 


The Board considered the general question of the publication in un- 
olficial journals or memoirs of results of investigations in the Depart- 
ments of Agriculture, Civil Veterinary, Survey of India, Indian 
Museum—Zoological, Anthropological and Industrial sections—Forestry, 
Botanical Survey and Geological Survey. ‘The Board recommended that 
all papers by the officers of those departments intended for publication 
should in the first instance be submitted to the head of the department 
concerned, but the Board were of opinion that the existing rules were 
adequate in this respect. 

The draft Annual Report of the Board for 1910-11 was then con 
sidered, ‘The Board resolved that contributors to the Annual Report 
should not necessarily confine their references to investigations the 
results of which had been published’ nor to purely departmental work; 
that the preparation of the report on Veterinary Science for the coming 
year should be entrusted to Colonel Peaso; that subject to modification 
in several of the sections the report be adopted. 

The revised distribution list of the Annual Report of the Board for 
1910-11 was read together with new applications for copies, It was 
resolved that the list as revised be accopted, 
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APPLIED CHEMISTRY 
cod 


3. WALTER LEATHER, Px.D., F.C, F.CS., 
Imperial Agriceltural Chemiat, 


D. HOOPER, F. Fy Fi 
Curator, Industriat Section, Indian Musewm, 





AND 


PURAN SINGH, F.C. 
Forest Chemist. 
‘The following is a review of the chemical work doue during the year 
im connection with Indian industries and agriculture, and on Indian 
material examined in other countries. ‘The matter has hoen arranged 
according to the following classificati 
I.—Analytical methods. 
IL.—Industries based on mineral production. 
HLE.—Chemistry and physics of soils, water and manuring. 
FV.—Analyses of organic raw products and manufacturing pro: 
eases connected with them. 
- Gums, resins aud rubber. 
. Fixed and volatile oils. 
. Dyes and dyeing. 
. Tans and tanning. 
. Fibres and paper. 
Flour, sugars, starch, fooils, 
Accessories to human food. 
Spirit 
Drags. 


1 Analytical Methods, 


Estimation of tannin—Attempts were made to simplify the process 
for tannin estimation as adopted hy the International Teather Trades 
Association by finding a suitable substitute of a definite composition for 
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hide powder. The Forest Chemist is glad to note that he has succeeded 
in doing so (86). Nickel hydroxide when freshly prepared makes a very 
good substitute for hide powder. Thirty-seven specimens of diferent 
Indian tanning materials such as Mangrove, Acacia, Oaks and Myro- 
balans were analysed side by side both by the chromed hide powder and 
freshly prepared nickel hydroxide with results that are in fair agreement 
with each other, ‘The action of nickel hydroxide was tried on tannin 
and non-tannin solutions of known strength with the result that the whole 
of the tannin was precipitated, while such substances as cane sugar and 
glucose remained in the mother liquor.* 





I,—Saltpetre Industry, 

Saltpetre,—'The refining of saltpetre in India has been the subject of 
investigation at Pusa, ‘The defects of the present processes as employed 
in India are as follo 

(*) The time occupied in recovering the refined saltpetre varies 
from five to ten days before the first product, the “ Kalmi 
shora,”” and amounts to months beforo the second or 
““Ruthia shora” is obtained. Consequently the invested 
capital is “turned over” only slowly. 

(ii) The quality of these products, especially the latter, varies, 
and frequently leaves much to be desired; the ‘ Kalmi 
shora’” varies from about 85 to 95 per cent, of pure potas- 
sium nitrate and the “Kuthia shora’” from 65 to 75 per 
cent. It is generally moro or less brown coloured. 

(iii) The amount of water which has to be evaporated and conse- 
quently the fuel used is larger than should be necessary. 

(iv) The processes are interfered with partly or wholly by the 
monsoon, 

(v) The Joss of nitrate entailed in the processes is not a small 
amount, 

A modified process, which includes the use of special appliances, was 
devised Inst year with the object of remedying as far as possible the 
defects just enumerated. In this the crude saltpetre is heated with a 
limited amount of mother liquor to a temperature near the boiling point, 
0 as to bring the potassium nitrate into solution. ‘The hot liquid mass 
is then run into a filter which is maintained at a temperature of near 
100°C., and the solution of potassium nitrate separated with the aid of 


ioty of Chemical Industry (36), 
in progress, 




















=A payee on tho wabjoc has buen sent to the 
Londen, for publication, Further work on the wbject 
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pressure from the insoluble matters. The hot clear filtrate is next run 
into coolers in which the nitrate separates as fine grained white crystals 
and this product is finally separated from the mother liquor by a centri- 
fuge. Having worked well in the laboratory, a larger sized “plant” 
suitable for the refinement of one maund of crude saltpetre per da 
was made in Mozafferpore and worked at the United Provinces Exhil 
tiqn throughout the three months. Tt was found that about nine-tenths 
of the nitrate in the crude saltpetre could be extracted during the day 
form of a nice white refined saltpetre testing about 94 per cent, 
purity (that is 6 per cent. refraction) and the process was watched with 
considerable interest by refiners who visited the Exhibition. 

A larger “plant” is now being made, capable of dealing with from 
20 to 30 maunds of erude saltpetre daily with which the actual cost 
of working the process can be ascertained, which was not possible with 
the small exhibition “ plant.”” 

‘A description of the Indian processes and of the newly devised one 
has been published as a Bulletin of the Imperial Agricultural Depart- 
ment (18). 











IL.—Soils. 


Drainage.—This subject was briefly referred to in last year’s report. 
The records which have been maintained for some years at Cawnpore 
and at Pusa, have been compiled and examined and are now being 
published asa memoir (19). ‘The following are the deductions which 
have heen made: — 

(i) The amount of drainage and evaporation in India exhibit the 
same characteristics that have heen met with at Rotham- 
sted, namely, the quantity evaporating is nearly independ- 
ent of the season, whilst the drainage varies with the 
rainfall. The annual evaporation from fallow land at 
Pusa is estimated to be about 28" whilst that at Cawnpore 
is about 18” of water. 

One effect of a crop is to reduce the amount of water evaporat- 
ing from the surface soit, and the Indian records have pro- 
vided an estimate of this protective effect. A good crop, 
whilst itself transpiring large amounts of water, will reduce 
loss of moisture in this manner to two-thirds or one-half of 
what it would be from exposed fallow land. 

(iid) The amount of ammonia present in the drainage water both 

from bare fallow, as also from cropped land, is as small as 








do BoaRb oF SOLENTLIG ADVICE ¥oR LNDLA, viv). 


hos been found at Rothamsted. ‘The amount of nitrate has 
been in years of good rainfall much greater than at 
Rotliamsted, 

(iv) Phe amount of nitrate in drainage water from cropped land 
is very much less than from fallow land, which deficiency 
in in port due to assimilation by the crop, but there is also 
some evidence that higher plants interfere with nitrifica- 
tion, 

(®) Nitriffeation has been found at Pusa to be active only during 
‘wet weather and then only for a short time, 

(vi) ‘Whe evidence of the Indian records goes to show that'the water 
descending during wet weather passes very uniformly 
‘thromgt: the soil and not chiety by means of “large 
channels” sa has been commenly B 

Rab.—The rab process of heating the eartiy ot paddy seed beds which 
obtains in most parte of the Bombay Presidency, has beow the subject 
of investigation by Mion, Joshi, and Kanitker (22). ‘They have shown 
that heating the surface soil is an advantage to the seedling and 
this forms another instance of an effect which has been demonstrated by 
a number of European investigators, but they consider it probable that 
the effect is not wholly due to biological changes and attribute it in part 
to physical change. ‘They also directed attention to the use of oil- 
cake, ore especiatly saiftower cake, as a substitute for the rab process, 
and cousider it probable that the feld experiments at Lanovii will 
demonstrate the success of this substitution. One question which is 
‘very: pertinent to this eubject, seems to have been left uneonsidered, 
nentehy, why it is that this rab process is met with only in the Deccan, 
Geejorat and parte of Sind, whilst it is never employod in othor parts of 
Indi. 











W,—(1) Gums, Resins and Rubber, 
Bombax gum.—'the Semul tree (Bombae malabaricum) yields in 
the dry weather a white, opaque, viseous mass which turns red and 
finally dries into hard, brittle brown tears. ‘This peculiar gum is called 
“Mochorus.” Dr. P. P. Phillips investigated (33) ite chemical pro- 
perties ant discovered that it contains a considerable quantity of catechol 
tannin. On hydrolysis with hydrochloric acid it yields an amorphous, 
insoluble, crimson substance memed “Semul red” and w body reducing 
Fehling’s solution. 
Stiefftc.—Mr. A. ©. Langmuir, whose method for the determination 
of rosin in shellao, based on the iodine absorption under-fixed conditions, 
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hhas been recommended by the American Chemieal Society as » standard, 
‘has contributed with Mr. FP. 8. White (17) » further poper on the 
analysis of shellac. Whe authors deal with various methods ef iodine 
absorption when applied to old and fresh samples and they describe 
shellac-wax and give directions for separating the amount of arsenic 
added in the form of orpiment or yellow sulphide of arsenic. 


IV.—(2) Fixed and Volatile Oils. 


Fish olls,—At the instance of the Honorary Director of Fisheries 
to the Madras Government an enquiry hae been made in the Indian 
Museum as to the nature of the fish oils sed in jute botching. It 
appears that whale or fish oil obtained from Norway, Dundee and 
Glasgow, mixed with petroleum, is used for this purpose. Samples of 
the fish oils were found to have a specific gravity ranging from 0920 to 
0-921, acid values from 12'1 to 961, and iodine values from 46‘F to 
3621. ‘The acid values are usually high on account of the oxidisable 
nature of these oils, and the low iodime- value points to probable adabtera- 
tion. ‘Lhe Director of Fisheries, Madras, subseqwently sent saxaples of 
sardine oil prepered at Camnanere for the purpose of distributing: them 
to the jute mills for ax expresion of opinion as to their value. ‘The oite 
possessed a gravity ranging from 0-928 te @-968, acid valwet from 4:39 
to 37°02, and iodine values rom 118°5- to 1367. The oils proved to be 
satisfactory when mixed with mineral ofl, and provided that they could 
be supplied at o reasonable rate the loeal product should moct with # 
ready demand in the jute mills. 


Lemon grass oifs.—An interesting account of the distillation of 
Jemion grass oil kas been contributed by Mr. W. Reinhart. Lemon grass 
(Cymbopogon fleeuosus Stapt) occurs both in the wild stato and as « 
cultivated plant on the western littoral of South India from Cape 
Comorin northwards to Malabar on the lower spur of the ghits. ‘The 
most important districts are the back country of Anjengo, the hilly 
borders of the Periyar river in Travancore, Peermade in Travancore att 
Nelliampathies in Cochin. In some few districts as for instanee in 
‘Wynaad, the low aldehyde content of the oils produced had a dfs: 
couraging effect upon the production, Imt the villogers ave apporently 
able to make distilling pay even at as low a prive-aa 2d. per or. Moern. 
Schimmel & €o. have recently sliowm (42) the eonstants of the readilly 
soluble East Indian (e.g., Malabar, Cochin or Trevaxoore) lemom grass 
vil derived from C. feewoeus Stapf, and the so-called West India-oif, 
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which is distinguished by its slight solubility, from C. citratus Stapf. 
These may be compared with the oil of two varieties of C. Nardus, 
citronella grass, growing in Ceylon. 











= 8p. Gr Citra content 
O.feswre 5 5 5 | 0818 + 0s 079% 
G.citrtus 5. | 0808 = 0 75% 
Gerasiol, 
G.Nortw . | osoeto-oi9 | s1zx'to o2'| soi tose 





The lemon grass growing in Jalpaiguri and the Duars, mentioned in 
last year’s report as giving a pleasant smelling oil, has been identified as 
C. pendulus Stapt. 


Sandal wood oil.—Mz. W. Reinhart has drawn attention to the 
preparation of sandal wood oil in Udipi, South Kanara, where it appears 
to be an ancient industry. Native merchants from Udipi attend the 
auctions in Mysore and Coorg every year and pay high prices for the 
wood. ‘The centre of the industry is in the north-east of Karkal up to 
the foot of the ghits. ‘The wood is cut into chips and placed in earthen- 
ware stills about 2} feet high and 6} fect in cireumference, water is 
added and the distillation is continued day and night for a whole 
month. ‘The oil yield is said to be as follows: Roots about 4°34 per 
cent., Jugpokalo 3:47 per cent., and Ain Chittas 2°6 per cent. The oil 
is exported chiefly from Mangalore where it is shipped to Bombay for 
the Persian Gulf and China. ‘The present value of the oil is about 82 sh. 
per kilo, Owing to the prolonged duration of the distilling process, 
decomposition products are formed which must necessarily injuriously 
affect the quality of the oil. A sample examined by Messrs. Schimmel 
& Co. (42) had a specific gravity of 0'9898 at 15° and a santalol content 
of 95-4. The high density, train-like odour and insolubility were un- 
favourable properties and could not account for the fancy price realised 
for it. 





Oil-yielding qualities of sandal wood.—Fitieen specimens of sandal 
wood were received from Mr. F. A. Lodge, Conservator of Forests, 
Madras, for the determination of their oil value, and to find out if the 
wood of the trees growing in. dry rocky mountainous soil is richer in oil 
than that of the trees found in the more fertile soils of the plains. 
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‘Three of the specimens were mostly sap wood showing 0-48 to’ 078 
per cent. of essential oil, the others gave from 1°96 to 5 per cent. of 
oil. Lt was shown that the wood of the trees growing in rocky soil 
yielded more oil than that of the trees growing in comparatively fertile 
soils. ‘The constants of the oil made by mixing the products obtained 
in the distillations are as follows :— 


‘Specide gravity at 2°... ks OB, 
Optical rotation. ee Ne ae 
Seponidaton number lefor acetylation | |... O98 
Seponifcation number after acetylation =... STIS 
Santaloleontent =... ee we ws 


A. note on the subject by the Forest Chemist has been prepared in 
which it is indicated that the industry of the distillation of sandal wood 
oil in India is full of promise. 

Turpentine oil.—The high prive of turpentine oil has created a 
renewed interest in the industrial exploitation of the indigenous Pinus 
longifolia, a tree which is rich in oil. In Kangra several experimental 
plots have been started in order to learn something of the potentialities 
Uf the industry, the best methods and times of tapping, the exact yield 
of given trees and the effect of repeated tapping on the life of the trees. 
‘The oil produced iu India is about 60,000 gallons and is consumed 
locally. ‘There are certain disadvantages in this oil which prevent its 
successful competition with imported American and European products, 
‘The reason for the difficulties in the way of the sale of Himalayan tur- 
pentine may perhaps be due to the fact that, as ascertained by Messrs. 
Schimmel & Co. (42), its composition differs altogether from that of 
ordinary oil of turpentine, the oil being especially remarkable for its 
high silvestrene content. For this reason it lacks the valuable oxygen 
absorbing and drying qualities which are peculiar to pinene. ‘The oil 
of Pinus longifolia in fact possesses some resemblance to pine tar oil. 

Cinnamomum glandutiferam.—r. R. 8. Pearson, of the Forest Re- 
search Institute, Dehra Dun, has obtained from the leaves of this laurel 
tree growing in the lower Himalayas a camphor which must probably 
be regarded as identical with the Japanese commercial product. A 
sample sent to Messrs. Schimmel & Co. (42) possessed a melting point of 
175°, and a specific rotation in alcohol of +46'32°, When boiled with 
acetic anhydride no alcoholic constituent, such as borneol, could be 
detected; the crude product therefore consisted only of d-camphor. 
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Pinus onceisa Wail. A sample of oil distilled from the cones of 
‘the Indian Blue Pine has boon examined by Mesers. Schimmel & Co. (42). 
‘The oil was of w yellow colour and possessed the following constant 
Spovitic gravity at 15° 08767, *D -32°45/, acid value 05, ester value 
8°, cortesponding to 20 per cent. of bornyl acetate, soluble in 5 volames 
and more of 90 per cent. of alcohol. ‘Turpentine is rarely extracted from 
this pine which grows at higher elevations than Pinus longifolia. 

Xanthoxylum alatum Roxb,—The fruit of this tree belonging to the 
hills of Northem Bengal as well as China is called ‘Chinese Wild 
Pepper.” Messrs, Schimmel & Co. (42) obtained by distillation 37 
per cent, of a lemon-yellow oil with a peculiar odour of water-fennel, and 
09 per cent. of a orystalline substance. The oil appears to consist chiefly 
of hydrocarbon, the nature of which remains to be investigated, while the 
odour suggests the presence of phellandrene. The solid substance was 
colourless, odourless, optically inactive and melted at 83°. It appeared 
to be a phenol or lactonedike compound, since it does not react with 
solutions of alkaline catbonates. 





W.=(3 Byes. 


Teplorosia purpurea, The glucoside of the annual, Tephrosia pur- 
purca, (Leguminose), which grows widely in India, has been separated 
hy Clarke and Banerjee at Cawnpore. The dry leaves grown locally 
yielded about 2°5 per cent., and it was found to yield on hydrolysis 
querootin, rhamnose and dextrose. ‘The glucoside is apparently identical 
with rutin obtained from Ruéa graveolens and with osyritrin which is 
the glucoside present in Osyris compressa. 


Wou{4) Tams and Tanning. 


Manufacture of mangrove extract—The commercial reports of the 
samples of Mangrove tannin extracts made last year at the Forest 
Research Tnatitute point out the following defects on account of which 
the extracts subinitted for valuation could not be used for tanning pu 
poses: (1) excess of moisture, (2) presence of mildew, (3) earthy and 
dull appearance, and (4) iron contamination. ‘The reports also indicate 
the commercial possibilities of the extract if it could be freed from the 
above-mentioned defects. The Forest Chemist, therefore, manufactured 
about 18 tons of Mangrove tannin extract again this year at the Rangoon 
Government Tannin Factory, eliminating, as far as was possible, the 
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defects pointed out above. This year no chemicals were used for decolour. 
jaation, because all chemical processes of decolourising tanning extracts 
can only be carried out at the expense of their tanain strength, According 
to the last year’s reports, the best sample was a mixed extract of Mangrove 
and Myrobalans decolourised by sodium bi-sulphite in the vacuum pans, 
The colour measurement for red in this extract was 14. The extract 
made this year was also a mixed extract of Mangrove bark and Myzo- 
balans in the proportion of 1 : 7. Owing to the bad quality of the bark 
used this year, the total quantity of the extract obtained was only 30 
per cent, instead of an estimated yield of 60 per cent., 18 tons being the 
yield of 52 tons of the mixed material. Average samples of this lot of 
18 tons of Mangrove tannin extract were sent to the Imperial Institute, 
London, and to Dr. Gordon Parker of the Leather Trades Laboratories, 
Bermondsey and some English firms, for opinion, who have pronounced 
thia year’s extract to be very satisfactory. The colour is said to be 
still too deep for an ideal taunin extract but the Forest Chemist thinks 
that this is solely due to the bed quality of the bark used. Tt is generally 
recognised that the extract prepared Yrom fresh bark with distilled water 
gives very good resulta as regards colour. It may be pointed out here 
that last year the red colour of the extract was brought down from 33 to 
14 by means of chemical treatment, and this year without resorting to 
any chemical treatment it was brought down to 16. Borneo cutch ex- 
tract, which is recognised as a market standard, has a red varying from 
8 to 10. All the other defects pointed out last year were successfully 
climinated, 

‘The oxtract has been sold this year at the rather low rate of £12 Gr. 
per ton o. i. £., Glasgow, it being considered more important to put it 
on the market at once in order to test ifs commercial value, than to wait 
‘and secure better prices. ‘The Forest Chemist is at present engaged in 
Arawing up a complete report on the prospects of the manufacture of 
Mangrove and Myrobalans tannin extract in Burma. 

Decolourisation of tannin extract.—While experimenting on the 
manufacture of tannin extracts from red coloured barks of Mangrove 
and Sal, it was noticed, as is generally admitted, that all chemical 
decolourisation of the tannin extracts entails a loss in the tannin 
strength as well as in the tanning properties of the extracts and 
that the best way to devolourise them would be by a suitable 
mixture of light coloured tanning materials with the red tanning 
barks. In continuation of this work, however, as the Forest Chemist 
yas not satisfied with: the chemical processes adopted by him for the 








16 BOARD OF SCIENTIFIC ADVICE FOR INDIA, 1910-11. 
decolourisation of the Mangrove and Sal tannin extracts, he tried the 
action of aluminium and nickel hydroxides. ‘The former proved unsuit- 
able owing to its solubility in water, but the latter added in small quan- 
tities effectively decolourises the tannin extracts without showing the 
defects of the other chemical processes of decolourisation except a small 
Joss in the tannin strength. The colouring matter in such barks as 
Mangrove and Sal cannot be differentiated from the tannins themselves 
as contained therein or from certain groups of them and therefore the 
process of decolourisation consists in fractionally precipitating some of 
the tannin, which precipitate while settling down takes with it some 
peotoid and resinous bodies which otherwise keep suspended in the 
tan liquors. This year only a small amount of preliminary work was 
done on the decolourisation of tannin extracts by nickel hydroxide and 
it is hoped that further work on the subject will show whether it would 
be economical to use nickel hydroxide as such on a commercial basis. 

Gambier.—Mx. H. Brumwell in a paper contributed to the Society 
of Chemical Industry (2) deals with the manufacture, composition and 
microscopical examination of the extract of leaves and twigs of Gambier 
(Oncaria Gambier). 








IV.—(s) Fibres and Papers. 
Cellulose investigation.—Mr. William Raitt, Special Paper Expert, 
attached to the Forest Research Institute, Dehra Dun, gives (38) the 
following short account of the pulp experiments carried out by him :— 
This investigation was begun at the Forest Research Institute Labora- 
tory in March 1911, and is in continuation of that carried on in the 
laboratory of the Forestry Court of the Allababad Exhibition during the 
last cold season, The possibilities of paper pulp production in India 
now form part of the general work of the Forest Economist, and the 
results obtained will be incorporated in his report. It has not as yet 
proceeded far enough to permit of theso being recorded, but enough has 
‘been done to indicate the vast reserves of raw material suitable for the 
economical production of cellulose, contained in Indian forests and 
Ywaste lands, in forms which hitherto have been regarded as waste or 
unutilisable products. The subject is one that in recent years has 
received considerable attention in other parts of the world as a result of 
the rapid growth in the consumption of cellulose for paper making and 
the many other uses to which this material is now being put, coupled 
with an equally rapid exhaustion of the chief sources from which 
supplies have hitherto been drawn, viz., the Spruce and Pine Forests 
of the Northern Hemisphere. It would seem thet the cellulose industry 
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which is now monopolised by Scandinavia and North America where it 
is rapidly using up a raw material which takes 40 years to reproduce, 
and is, therefore, living on and squandering its capital, must eventually 
migrate to tropical and sub-tropical regions where raw material can be 
found in species capable of, and growing under conditions which permit 
of, rapid natural reproduction. In bamboo and in many kinds of fibrous 
annual grasses, India possesses such species growing under such condi- 
tions. 


1V.—(6) Flours, Sugars, Starches, Foods, 


Phosphorus in Indian food-stuffs.—Referring to the enquiry under- 
taken last year in connection with rice and beri-beri, Major E. D. W. 
Greig has published (9) his report on “ Epidemic Dropsy in Calcutta ”” 
as No. 46 of the Scientific Memoirs by Officers of the Medical and Sani- 
tary Departments of the Gorerument of Iudia. The report gives the 
results of the analyses of several samples of willed and unmilled rices 
and other food grains consumed locally. Mr. Hooper lias continued the 
work from a chemical point of view and his results are embodied in a 
paper on “Phosphorus in Indian food-stuffs ” read before the Asintic 
Society of Bengal (14). Beyond quoting the analyses of cereal grains 
before and after milling, an examination has been made of the rice- 
bran removed in the polishing process and its constituents are discussed. 
‘Most of the phosphorus may be removed in the form of phytin, a phos- 
pho-organic acid soluble in dilute hydrochloric acid and precipitated by 
alcohol. Fraser and Stanton have recently shown that the filtrate from 
phytin is effective in preventing polyneuritis in fowls. ‘The filtrate 
evaporated to dryness affords 6 to 6 per cent. of phosphoric anhydride 
and about 1 per cont, of nitrogen and contains the chief basie principles 
of the rice. 


Milk—The yield of milk and the percontage of butter fat in it has 
been determined at the Poona dairy farm for Gir and Sind cows by 
Messrs. Meggitt and Mann over the period 1907-1908, and the following 
conclusions (24) have been drawn :— 


1. In a mixed herd of cows of these two breeds, the composition 

of the milk may be considered to be fairly constant. ‘The 

morning milk will contain between four and five per cent. 

of fat, and the evening milk between five and six per 

cent, of fat. Under the conditions of the Poona dairy 

farm, where green fodder is grown and fed throughout the 
6 
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year, there will not usually be a very marked drop during 
the raius. ‘The richest milk, taking.the whole herd into 
consideration, is reached in the latter part of the rai 

2. The evening milk is nearly always richer than the morning 
milk. The difference is, however, less marked in the rainy 
season than during the remainder of the year. 

8. Of the two breeds studied, the ‘Gir’ gives milk of decidedly 
poorer fat content than the ‘Sind,’ the average figures 





deing— 
Morning mill, Brentog milk, 
Per cent, Per cent. 
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Thus there is a difference of nearly one per cent. in the fat 
content of the morning milk of these two breeds of cows. 
‘There is little difference in the composition of the evening 
milk, 

4. There seems little relationship between the composition of the 
milk of individual cows and the yield, except that the milk 
becomes slightly richer at the end of the period of lacta- 
tion, Apart from this, the milk yielded by a cow is 
wonderfully constant in composition whatever the amount 
of milk it is giving. 

5. On the other hand, there is a very great variation in the com- 
position of the milk of the animals of one breed. ‘This is 
what would be expected in breeds of cows which have 
undergone no selection for many generations, 

6. The average lengths of lactation for Gir cows is 40°5 weeks, 
and for Sind cows 50'8 weeks, but this varies very much, 
as would again be expected for unselected cows. 

7, The yield of milk from a cow rises to its maximum almost at 
once, and remains almost constant for about the first two- 
fifths of the lectation period. After this there is a regular 
and steady decline to the end of the lactation, 

8. Among Sind cows there is a tendency for the milk to become 
richer in fat as the lactation progresses. It seems more 
obvious in the case of the morning milk than with the 
evening milk, which usually hecomes very marked in the last 
stage of the lactation. Among Gir cows the riso is not 
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nearly so constantly found. The figures, in fact, do not 
seem to indicate any constant relationship between the 
composition and the period of lactation of the Gir cows, 

9. One of the most marked results of the whole investigation ia 
to emphasise the extremely unselected character of herds 
of even recognised milking breeds like the ‘Gir’ and 
‘Sind’ in India, ‘The dominance of the individuality of 
the cows almost renders the environmental influences on 
the composition of the milk yielded incapable of being 
detected. 

Ghee—A further communication has been made by Bolton and 
Revis (3) on the composition of Bombay ghees in which they again 
emphasise that it is unsafe to depend only on the Reichert-Meissl value, 
and that the baryta value as obtained by the Avé Lallemant method should 
always be determined in order to assist in the detection of adulteration, 
Of seven samples examined five were shown to be adulterated. 

Milk products.—In Afghanistan and Baluchistan, Nepal and Tibet 
a hard form of cheeso is manufactured as a portable concentrated food. 
In the former countries it is a white chalk-like acid substance called 
‘Karut? or ‘Krut,’ in Tibet and Mongolia it is called ‘Chura’ and is 
sold in thick square pieces held together on a string. According to 
analyses made by Mr. Hooper the former contains 58 per cent. of casein 
and the latter 74 per cent. ‘They both disintegrate in hot water forming 
‘a milk-like fluid. Analyses were also made in the Indian Museum of the 
preparations of curds used largely in Bengal called Ohhana and Dahi. 
Chhana has the properties and composition of a rich cream with a 
pleasant acidulous taste. It contains twice as much casein as average 
cream and a lower proportion of butter fat. Dahi or Dadhi is a form of 
butter-milk in which a proportion of lactose or milk sugar is converted 
into lactic acid by ferment 

Dahi and tactic acid.—The acidity of a number of samples of Dahi 
in terms of lactic acid has heen determined in the Municipal Laboratory 
by the Health Officer of Calcutta. In view of the popularity at present 
enjoyed by curdled milk products several samples of the tablet prepara- 
tions of lactic acid bacillary cultures were also tested. ‘These cultures are 
imported for the production of curdled milk and they were examined both 
for their power of producing lactic acid and for their bacterial contents. 
While bazar Dahi after 24 hours contained 1°45 per cent. of lactic acid 
and had an aromatic odour, four imported preparations produced in steri- 
lised milk from 0°34 to 0°53 per cent. of lactic acid and developed a sour 

92 
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smell. The great value of lactic acid is its distinct antiseptic property in 
preventing intestinal decomposition and the multiplication of putri- 
factive organisms. ‘These experiments show the much greater value of 
curdled milk as produced in Bengal under the name of Dahi to any arti- 
ficial preparation produced by a proprietary article to induce fermentation, 

Sugar.—Investigations on the sugarcane crop have formed the 
subject of two communications during the year. 

‘The sugareanes of Upper India differ in a very marked manner from 
the canes of other countries and it is well known demand different treat- 
ment for their successful culture. Tt was therefore a necessary preli- 
minary to a survey of the canes of the United Provinces to study the effect 
of varying some of the cultural conditions on the character of the crop 
and the yield of sugar. It was thought by Messrs. Clarke, Annet and 
Zawnin Husain (4) as a result of some preliminary experiments in 1908 
that some interesting information might be obtained by studying the 
effect of planting the sets different distances apart. 

Starting with a small number of sets per acre plauted at wide dis- 
tances apart, and gradually increasing the number and lessening the 
distance, it was hoped to ascertain with some degree of certainty the 
optimum number of sets and the optimum distance apart to plant them. 

The experiments were carried out at the Partabgarh experiment 
station and extended over a period of three years 19081911. The results 
of each year’s experiments have been graphically represented and show 
that where the number of sets per acre is small, e.g., from 3,000 to 9,000, 
and the distances from centre to centre large, the yield of sugar per acre 
is liable to considerable variation and the ourve for each year’s experi- 
ments where this number of sets is employed is unsteady, but in some 
cases each year nearly the maximum yield of sugar is obtained by as 
few as 6,000 to 8,000 sets per acre where the conditions were ideal. When 
12,000 sets per acre are reached the curve representing the yield of sugar 
becomes stationary and the yield of sugar is not increased by increasing 
the number of seis per acre beyond this amount. The interpretation of 
‘these results appears to be that although a full erop is possible under 
ideal conditions by the full development of a comparatively small number 
of sets, under ordinary conditions of cultivation, the risk of obtaining a 
sufficient number of stools fully developed is considerable if less than 
12,000 sets per acre are planted. 

The yields of cane per acre are on similar lines to the total yield of 
sugar, but it is not a general rule that increased yields of cane always 
mean a correspondingly incregsed yield of sugar. 
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In the whole of three years’ experiments there is no example of any 
advantage being derived from using the excessive number of sets per 
acre that is common in the desi method. Indeed there is the disadvantage 
of rendering the cultural operations exceedingly difficult. 

‘The details are being published as a Bulletin of the Imperial Agri- 
cultural Department. 

In the “ Departmental Records ” of the Bengal Agricultural Depart- 
ment (44) Mr. Taylor provides detailed information regarding the com- 
position of twenty-five varieties of Bengal canes. These data are. of 
considerable value and show the composition of the juice, the amount of 
fibre in the cane and the amount of sugar left unexpressed in the bagast 
Like others, he has found that the defect of Indian sugarcane does 
not lie so much in the quality of the juice, Indian canes being commonly 
as good in this respect as canes in other countries, but rather in the fact 
that the amount of fibre in these canes is commonly very high; he found 
it to vary from 12 to 19 per cent., and in ouly one cane did the proportion 
fall below 12 per cent. The effect of a high proportion of fibre is the 

_ retention of a high proportion of juice, and consequently of sugar, in the 
dagass, 





1v.—(7) Water. 


Hughly river water—In the last report of the Health Officer of 
Caloutta (82) some interesting remarks are made on the composition of 
the river water as it is supplied to the city after filtration in the sand beds 
at Pulta. Both the inorganic and organic constituents showed the santo 
variations which have heen observed in all previous years and which may 
appropriately be called “seasonal variations.” From the beginning of 
Sanuary {o the third week of June, the (otal solids ranged high, varying 
from 246 to 83°5 paris per 100,000, the maximum being observed in the 
middle of May. With the wdvent of the rains in the last week of 
June, the solids rapidly fell to 11° parts on the 28th August, as the 
minimum, rising to 13° parts about the middle of November} after that 
they gradually rove till by the end of December they reached 21°54 per 
100,000. ‘The amount of dissolved chlorides varied pari pussw with the 
solids, ranging high during the dry months and diminishing during the 
rains, Tt was higher during the middle of May, amounting to 5°4 parts 
per 100,000, coming down to about 03 during the whole of October. Tt 
then gradually rose fill the end of December when it amounted to 06 
parts. The amount of “ albuminoid ammonia ” by Wanklyn’s process 
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varied from 0-082 to 0:0072 per 100,000. ‘The amount of ‘ oxygen con- 
sumed ’ varied from 0-007 to 0-015 per 100,000, while nitrogen as 
nitrates ranged from 0-01 to 0-026. The water was found entirely freo 
from nitrites, and free ammonia was found occasionally in traces only. 
‘Thus, chemically considered, the water maintained its character as a good 
potable water. 
For a period of one year the water in Calcutta has been subjected 
to special bacteriological examination by 
postcatta water supply re Araior W. W. Clemesha, LMS. (6). The 
river Hughly has also been carefully studied 
as regards its purity at different times of the year. The two important 
conclusions which have been arrived at in this report are (1) that the 
Caloutia filtered water is seriously contaminated by leakage of subsoil 
water into the masonry underground reservoir. ‘This point is not new 
fas engineers have pointed out this previously, but this is the first time 
that it has been proved bacteriologically to be the case (2). ‘That the 
water as it comes into the filters during the wet weather months is not 
suficiently purified during this time of the year. The Hughly itself is 
very highly polluted and the 50 hours’ settlement, considering the lack 
of sunlight, and the amount of silt in the water, is hardly sufficient, 

The possible methods of increasing the purity mentioned are (1) more 
storage capacity, (2) mechanical roughing filters, and (3) chemical steri- 
Tisation, ‘The Municipality are engaged in considering these sugges- 
tions. 

Septic tank effluent in Bengal—The various septic tanks in the 
neighbourhood of Caloutta have been subjected to a careful scrutiny 
throughout the year (5). As a rule they are of the “tank latrine ” 
type. The tank is mostly a 5-gallon one as the sewage enters. The 
following is a rough analysis of what such an effluent should be like when 
the tank is working satisfactorily, 
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‘Most of the latrines are now giving a result very similar to this. A 
new chlorinating apparatus has been put into use this year so that the 
offiuent is rendered free from intestinal organisms by the addition of 
Liquor of chloride of lime before it passes into the Hughly. The apparatus 
is extremely simple and works admirably. 

Water supplies in Bengal.—A report will shortly be published for 
the current year of the analyses of the various municipal supplies 
throughout the province. Most of these supplies are derived from 
rivers, In the hot weather and sunny months the purity of many 
of the large rivers is remarkable. Thus a sample taken in April of the 
middle of the Ganges at Buxar showed no faecal organisms in 60 c.c. 
It is obviously very easy to obtain a good drinking water when the 
source is of such purity. During the time of rains, however, the rivers 
are very highly polluted and unfortunately in many cases the purifying 
arrangements are inadequate, Hence there is a considerable falling off 
in the quality of the filtered water during this time of year. 


IV.—(8) Alcoholic Beverages, 

‘Tari,—The alcoholic strength and acidity of fresh tari (the juice of 
Imyra and date palms) and fermented tari has been the subject of in- 
igation by Mr. Jenks, the Officiating Director, Central Excise Labora- 
tory (16). For the end in view instroments were carried on tour which 
admitted of the following determinations: — 

(a) The acidity. 

(b) The temperature and density. 

(0) The alcoholic strength by means of Long’s alecholometer. 






It was thus possible to carry out the tests on the fresh’ and 
formented” juice of the date and palmyra palms in the condition in 
which they are consumed. The tests were made at various places in 
Bengal, namely, Caloutta, Faridpur, Arrah, Bankipore, Malda, Hughly ; 
and although required for excise purposes, the investigation is of general 
interest because of the fact that so little reliable information is avail- 
able on the subject. 

‘The following are the chief results:— 





(j) No regular differences were observed hetween the composition 
of the tari of the palmyra, male or female, and the date 
palm, except that a lower original gravity was observed in 
a few fresh date taris. 
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(ii) The average alcoholic strength of fresh tari is about 3°4, that 
of fermented tari about 3°9 per cent.“ Fresh tari is there- 
fore an alcoholic beverage comparable with German draught 
beer or English household beer. There are important re- 
servations as regards fresh tari to the above, vi., that in 
places where there is a low night temperature in winter (é.y., 
Avrah, Faridpux, where the temperature of the juice in the 
morning is only 58° to G0° F.) fresh date tard is totally un- 
fermented and fresh palmyra tari averages only 2 per cent. 
by volume of alcohol.” 

The maximum strength found was 6'8 per cent. of aleohol. 

(iii) The original gravity varied from 1,043 to 1,056. 

(iv) The acidity of tari when the collecting pot was taken from 
the tree varied from about “05 to “5 per cent. calculated as 
acetic acid. In the tari obtained from shops it was some- 
what higher, namely, “2 to 7 per cent. “Tari, however, is 
essentially a refreshing sweet acid beverage of the character 
of weak lime juice as drunk by Europeans (with say } per 
cent. free acidity) or even of sherbet rather than of a bitter 
astringent liquid like beer.”” 


IV.—(9) Drugs. 

Cannabis sativa.—-Preparations of Indian hemp are at present stan- 
dardised by a physiological method which consists in the administration 
to dogs of suficient doses to produce distinct cerebral depression. ‘This 
method possesses some disadvantages, and in some cases the percentage of 
experimental error is remarkable. A greater degree of accuracy can be 
obtained by experimenting on oneself. In 1908, Mr. Hooper suggosted 
chemical method of valuing Indian hemp, and proposed that the iodine 
value of the resinous constituents containing cannabinol should be taken 
as a gauge of the activity. Fresh samples of charas, bhang and ganja 
which are physiologically potent were found to have a higher iodine value 
than old samples which were considered inert. Drs. Marshall and Wigner 
have examined this method to determine its applicability for purposes of 
standardisation (28). ‘They came to conclusion that physiologically inert 
or almost inert substances possessing an iodine number approximating to 
that of the active principle occur in variable proportions in preparation 
of Indian hemp and hence a chemical method is of no value. They 
examined approximately pure principles and found that certain fractions 
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having almost the same general physical characters and iodine value as 
the original cannabinol were much less active physiologically. 


‘Mz. H. Deane has investigated samples of the extract of Indian hemp 
used in medicine and has suggested a process for obtaining a more satis- 
factory preparation (7). 


Podophyllum Emodi—‘The relative medicinal values of the resins of 
the two species of podophyllum, the American, P. peltatum, and the 
Indian, P. Hmodi, have been the occasion of several chemical and physio 
logical enquiries, ‘The rhizome of the Indian plant yields twice the 
amount of resin as the American, but there has been a difference of opinion 
in regard to the activity of the resin, ‘The Indigenous Drugs Committeo 
in a recent report gave medical opinion to the effoot that the Indian resin 
was about equal in value to the pharmacopavial resin made from the 
American root. It has been recognised in the Indian Addendum and it, 
hhas been suggested that it should be included in the new British Pharma- 
copia, Mr. J. C. Umney (46) on behalf of the Indigenous Drugs Com- 
mittee has tested a supply of the Indian rhizome collected after fruiting 
and in a paper road before the British Pharmaceutical Conference 
showed that it afforded 10°79 per cent, of resin, and 60°3 per cont, of this 
consisted of picropodophyllin or podophyllin, the recognised active prin- 
ciple. Dr. W. E. Dixon also reported favourably upon its efficiency. In 
the Indian Museum report for the past year it is recorded that the roots of 
cultivated plants of 2, Emodi in Kasiwwir yield between 13 and 14 per 
cont, of resin, 





Withania somoifera,— ‘lhe root of this solanaceous plant, well known 
in India an ** Asgandh,"* hay been investigated by Dr. F. B, Power and 
Mr. A. H, Sulway (34). Both the roots and overground portions of 
‘the plant responded to fests for an alkaloid, A number of substances were 
present in the root, leaves and stems; these included essential oil, sugar, 
hentrincontane, a phytosterol, palmitic, stearic, cerotic, oleic and linolic 
acids, and ipurancl. From the root were obtained a new monohydrie 
alcohol, withaniol, an amorphous alkaloidal principle, which on treat 
ment with alkali yielded a crystalline base. ‘The leaves and stems 
yielded the following new compound ydrie alcohol, somnirol ; 
fa dihydrie alcohol, somnitol; and an acidic hydrolytie product, withanie 
acid. The authors conclude that Withania somnifera, unlike some other 
solanaceous plants, contains no mydriatic alkaloid, and physiological 
tests, conducted on a dog, failed to confirm the sedatie or hypnotic pro- 
perties attributed to if. 
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ASTRONOMY. 


BY 


J. H. FIELD, MA, B.Sc., 
Offa. Director-General of Observatories. 


Solar physics—Researches in solar physics are carried on under 
the direct control of the Government of India at Kodaikénal, the 
Director being Mr. J. Evershed and the Assistant Director Mr. T. 
Royds. ‘The chief instruments are:— 


(a) A spectroheliograph made by the Cambridge Scientific 
Instrument Company, the object of which is to take 
photographs of the sun using the light emitted by one 
chemical element only. In this apparatus a stationary 
image of the sun is made by a 12-inch triple-achromatic 
lens of 20-foot focus, fed by an 18-inch Foucault sidero- 
stat. Close up to the image and somewhat longer than 
its diameter is the narrow vertical slit of a spectroscope 
arranged in such a manner that the light which has 
paseed horizontally through the collimating lens shall he 
deflected through two right angles by two prisms and a 
mirror, and so shall emerge from the camera lens parallel 
to its original direction. ‘This light then falls upon 
another vertical slit which can be adjusted in such a posi- 
tion as to allow light of any desired wave length to pass 
through. In the Kodaikinal spectroheliograph the col- 
Timating and camera lenses each of 5-inch aperture and 
G-foot focal length, together with the prisms and 
slits, are attached to a rigid framework, while immediately 
in contact with the slit last described is a stationary 
photographie plate within a fixed camera, The rigid 
framework is capable of motion in a horizontal plane in 
such a manner that the primary slit may pass uniformly 
across the image of the sun while the secondary slit will 
move at an equal rate across the sensitised plate; and as 
in each position an image will be formed at the second 
slit by light of the desired wave length and no other light 
can emerge, the result of the movement upon the plate is 
complete image of the sun in monochromatic light. At 
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present the H and K lines of calcium are largely used on 
account of the convenience afforded by the width of their 
absorption shading and the tact that the centre of the 
dark line is frequently ‘ reversed,’ i.e., is bright instead of 
dark, indicating that the calcium vapour is abnormally 
hot in the higher levels of the solar envelope. A photo- 
graph so obtained shows bright clouds—called ‘ flocculi’ 
—of calcium vapour scattered about over the sun, and 
gives a large amount of information that is not otherwise 
obtainable. Further, by causing the slits to move more 
slowly the exposure may be lengthened sufficiently to 
give photographs of the ‘prominences’ projecting from 
the sun’s margin. 

(b) Two G-inch refractors, with one of which an Fivershed spec- 
troscope has heen used since November 1904. These are 
used for visual examination of the sun and for spectroscopic 
study of spots anil prominences. 

(0) A spectrograph consisting of an 11-inch polar siderostat with 
‘8 G-inch Grubb lens of 40-foot focus. ‘This is used with 
8 B}-inch concave grating of 10-foot focus mounted on 
Towland's plan, A 2inch parabolic grating can be sub- 
stituted for the concave grating and a collimating lens may 
be employed with either grating to cure astigmatism, 

(a) A photoheliograph by Dallmeyer. With this a photograph of 
the sun in ordinary light is made daily when possible. 
Originals are sent to Greenwich for the use of the Solar 
Physies Conmittee for those days for which photographs 
are not available from Greenwich or Dehra Dun. 

(e) An 18-inch parobolic mirror (the property of the Director) is 
mounted in the spectroheliograph room immediately in 
front of the 12-inch photo-visual Tens. Tt is used to form 
the solar image on the slit plate of the high dispersion 
spectrograph. The mounting is on rollers and the mirror 
can either he moved into position in front of the Jens with 
its centre in the axis of the beam of light coming from the 
Lieliostat, or it can be pushed to one side so as not to ob- 
struct the light incident on the lens during the operation 
of the spectroheliograph and associated instruments, 

(f) A high dispersion spectrograph mounted on piers in the spec- 
troheliograph room. This is fitted with special arrange- 
ments for rotating the sun's image on the slit plate, and 
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for accurate guiding during long exposures on sunspots, 
Plane gratings are used in this spectrograph—either a 3}- 
inch by Rowland or a G-inch by Michelson, Tt has been 
largely used for photographing spot and prominence 
speotra. 

(g) An autocollimating spectroheliograph for photographing the 
sun's dise in the hydrogen radiations. This has been 
completed aud brought into successful operation. Daily 
photographs are now obtained with the slit set at the 
centre of the line Ha, and among many interesting features 
the plates taken with this instrument show the prominences 
not ouly at the sun's limb, but also projected on the dise 
where they appear as very dark absorption markings. 





2 Routine work.—In addition to the use of the spectroheliograph 
and photoheliograph the routine work includes visual examination of 
sunspots and facule, observations of widened and displaced lines in 
sunspot spectra and spectroscopic observation of prominences. A monthly 
article describing the solar activity is contributed to the “* Monthly 
Weather Review,” while for more technical purposes bulletins and 
memoirs of the observatory are issued; of the former 23 have appear- 
ed while of the latter the first has been published. 


3, The Solar Constant.—The method of estimating changes in the 
solar constant by comparing the intensity of moon-light with first type 
stars has now become part of the routine work, and photographie com- 
parisons are made whenever the atmospheric conditions permit. A good 
series of photographs was obtained during five of the thirteen Iumations; 
the stars used were Alpherat, Rigel, Sirius, Procyon, and Regulus, all 
assumed to be invariable in their ligh 

A suitable photometer for measuring the plates has not yet been 
obtainéd. 


4. Spectroscopic investigations.—A. lange number of photographs of 
the spectra of sunspots and of prominences has been obtained with the 
high dispersion spectrograph. A smaller number of spectra of undis- 
turbed regions on the sun has also been obtained with the same instru- 
ment and with the concave grating spectrograph. In studying these 
plates the main lines of investigation are those connected with the move- 
ments of the gases in sunspots, and with the general circulation in the 
solar atmosphere. ‘The plates of prominence spectra are measured for 
determining the angular speed of rotation of these objects ab consider. 
able heights above the chromosphere. 
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A fow measures have been made of the Zeeman separations of a line 
in the red region of the spectrum which is doubled in sunspots owing 
to the magnetic field; and some lines in the ultra violet which are 
normally single in spots have been recorded as double at a time when a 
great eruption of gases was in progress.» This indicates that a greatly 
increased magnetic field may accompany such outbursts. 

5, Radial motion in sunspots.—The photograph of spot spectra oh- 
tained during the year have confirmed the previous results as regards 
the outward accelerating movement of the low level gases over spots. 
Owing to the comparatively small number of moderate sized or large 
spots which have appeared during the year not much new evidence has 
heen obtained, and very few of the plates were taken under sufficiently 
favourable conditions for investigating the small component of motion 
at right angles to the radial motion which was discovered in the ease of 
six spots previously investigated and mentioned in the last report. 

Much of the material recently obtained relates to the behaviour of 
the high level gases in the chromosphere in and near spots, Tt had 
previously been found that the caleium lines H and K, and the hydro- 
gen line C, were systematically displaced over spots, the displacements 
being in a direction opposite to those of the low level lines of iron and 
other metals, thus indicating an opposite direction of movement of 
the high level gases which flow inwards towards the centre of a spot. 
‘The more recent results confirm this, and show that the emission as well 
as the absorption lines of H and K are affected by this inrush. A. 
marked exception was however found in a single instance; a spot group 
which appeared on the eastern limb on September 29th, 1910, was photo- 
graphed in the H and K region of its spectrum several times during its 
passage across to the western limb, and in none of the plates is there any 
evidence of inward movement either in the emission or absorption lines 
of Hand K. ‘The principal spots of the group were very much en- 
crouched upon by bright ealeium clouds which may have masked the 
motion effect. ‘The effect is most strongly shown in those spots w 
of a symmetrival outline and not undergoing active change. 

6. Vertical movement of calcium vapour.—A. large number of mea- 
sures have been made of the wavelengths of the emission lines H 
and K in the facnlm in various situations on the sun’s disc. The re- 
sults s0 far obtained show that in general these lines are displaced 
towards the red when the facule are situated near the centre of the 
dise, The displacement tends, however, to disappear when the faculm are 
chserved near the limb. This appears to show conclusively that the 
Aisplacement is due to motion in the line of sight. and not to pressure 
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which would displace the lines towards the red in all situations. ‘The 
movement is one of descent, that is to say, the bright caleium clouds in 
the disturbed regions near spots are descending relatively to the iron 
‘vapour in the reversing layer. This is a somewhat unlooked for re- 
sult although it has already been announced by Deslandres as a result 
of some measures made by him. Tt has been shown by St, John that 
the emission lines of H and K in undisturbed regions are displaced 
systematically towards the violet near the centre of the disc, and indi- 
cate a rising movement; the few measures which have been made here 
confirm this point also. 

The measures will be continued with a view of obtaining reliable 
estimates both of the descending and ascending movements. 

7. The Observatory is co-operating with the “International Union 
for Solar Research.” 

8. There is also at Poona, under the Government of Bombay, the 
Takhtasingji Observatory, where research in solar physics is carried on 
by Mr. Nacgamvala, The chief portions of the equipment are :— 

(a) A Foucault siderostat with an 8-inch image lens for use with a 
spectroscope. 

(®) An equatorial refractor with a Cooke G-inch triple photovisual 
lens. ‘This is provided with two 45° objective prisms, and 
‘a prominence spectroscope with a Thorpe transmission 
grating has been constructed locally for attachmaent to it. 

(@) An equatorial reflector with a 20-inch mirror by Common. A 
focal plane ultraviolet spectrograph is used for stellar 
spectra. 

‘The twelve ‘ most widened’ lines in sunspot spectra are observed daily 
and the results forwarded to Sir Norman Lockyer, and a close agreement 

«is maintained with the observations made at South Kensington. The 
observatory is also co-operating with the International Union for Solar 
Research, and is observing the region 5300 to 5500 for all lines affected 
in sunspots. 

©, 9. Solar radiation.—Two Angstrom pyrheliometers were in use 
‘uring the year at Simla, and one at Kodaikiindl. 
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‘METEOROLOGY. 

Owing to changes in the gazetted s'aff of the department and to 
absences on leave, the progress of current researches was slow and little 
new work was possible. 

Examination of the upper atmosphere,—This work involves the 
measurement of pressure, temperatuze,, humidity, wind direction and 
wind velocity at all points from ground level up to heights of fifteen or 
sixteen miles, and was started primarily with the object of throwing light 
on the problem of monsoon forecasting. ‘The following considerations 
show the necessity for this work. It was realised by Blanford, when in 
1875 he began the organisation of the system of ground level observa- 
tories, that surface observations alone were unlikely to elucidate com- 
pletely the problem of quantitative or even of qualitive forecasting.* 
He anticipated that when widely extended ground level data had been 
collected and analysed, it would probably become necessary to extend 
the observations to those higher levels in the atmosphere where occur the 
changes of meteorological conditions which are directly responsible for 
changes of weather. Blanford’s own work, however. was necessarily 
almost confined to the collection and analysis of ground level conditions 
over India itself, He examined fairly exhaustively the influence on 
monsoon rainfall of local surface conditions, and discovered the effects 
of snowfall in the Himalaya, and of the distribution of pressure, tem- 
perature, and winds in India, 

His successor, Sir John Eliot, with monsoon forecasts in view, ex- 
tended the area over which ground level observations were taken, and 
hofore his retirement had discussed the greater part of the additional 
ata collected. ‘Taking into account the results of Blanford’s work and 
of his own extensive researches, together with certain definite relations, 
established by Sir Norman Lockyer, between pressure in India, Austra: 
lia, South Afrien and South America, he finally arrived at the conclu- 
sion that little further advance could be made until reliable data for the 
whole area affected by the monsoon from its souree to its sink had been 
collected and examined.t He advocated this as the next step forwards in 
the work, but he anticipated that to solve the problem completely an ex- 
amination ofjconditions in the upper atmosphere would also be necessary, 
and he therefore proposed to obtain such observations over India, He 
hoped that in addition to furnishing important information for seasonal 
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forecasts the observations on the upper atmosphere would assist mat- 
crially the work of daily forecasting by providing data independent of 
localised ground level actions. These latter in India are very marked, 
and are liable to obscure to some extent the operation of general causes 
of weather change, 

Dr, G. T. Walker, who assumed change of the department in 1904, 
Was able still further to extend the scope of ground level observations. 
He examined more thoroughly than Blanford or Eliot had done the in. 
fence of solar disturbances, and carried out the analysis, in regard to 
Indian rainfall, of ground level data collected from all’ parts of the 
globe. He demonstrated the existence of marked numerical relation. 
ships between monsoon rainfall and conditions in Australia, the South 
Indian Ocean, Africa, and South America, and showed that the effect of 
observed solar disturbances was comparatively small; but he finally an 
Sved at the conclusions that not more than half of the factors contzelling 
monsoon rainfall had been discovered from the data available; that the 
factors discovered were inadequate to give reliable forecasts; and that « 
considerable number of years of geographically extended observations 
af the ground level would be necessary to give a reasonable. probability 
of further appreciable progress, ipations of Blanford and 
Eliot were thus horne out inasmu is it became clear that in order to 
make anything more than extremely slow progress it was essential to 
undertake active upper air research. 
experiments were begun in 1905 when about threo 
Angust 26th to September 12th was carried out with 
Kites near Karachi. In the following year the work was carried on ft 
Belgaum for one week at the end of May and three weeks in August 











Gnd September. Tn 1907 at the end of Tuly and the beginning of 
August another series of observations was made during about four toehe 
at Belgaum and a few days in the Bay of Bengal and the Arabian 
Sea, Tho sea observations were taken by an officer proceeding home 
on leave, 

The results obtained from the four brief periods of observation were 
purty definite, ond were published in the Memoirs of the Meteorological 
Department, Vol. XX. The Karachi observations indicated tha the 
‘moist sea winds were replaced at about 1,500 feet by exceedingly dry hot 
inde which showed evidences of belonging, as was previously suspested 
toa large general air movement from the deserts of Baluchistan into Indi 
while the lower moist winds were of comparatively local origin, appear- 
ing and diseppearing with the diurnal temperature changes of the con 
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board. ‘The upper currents were steady and no change in them occurred, 
during the period of observation, of a nature to produce changes in the 
prevailing weather conditions of the surrounding regions. The observa- 
tions in May 1906 at Belgaum were secured as representing pre-monsoon 
conditions, and revealed a structure in the atmosphere, somewhat similar 
to that observed at Karachi in August and September 1905. Compara 
tively moist low-level westerly winds were replaced at heights of 2,000 
to 3,500 feet by very dry winds from a more northerly direction. The 
thunderstorms which usually characterise the month of May were ab- 
normally few, and no opportunity occurred of examining the stato of the 
upper air associated with them, Later in the same year, in August- 
September, actual monsoon conditions were sought for, the period of 
work including the transition from a “break” in the rains to a renewal 
of monsoon activity. ‘The thickness of the moist monsoon current before 
its complete re-establishment was found to vary from 4,500 to 7,500 ft. 
i.e, the current was 3,000 ft. thicker than the corresponding 
of the winds in May, preceding the monsoon proper. ‘Nim 
of the experiments in September being continued until the monsoon was 
fully re-established so that the question of the total depth of rain-bear- 
ing winds during a time of active monsoon still remained unsettled. 

In the following year the only time available for the work again 
happened to occur in the transition period between a break” and the 
renewal of the monsoon. On this occasion the upper limit of the moist 
current exceoded 9,000 feet, the maximum height reached. It was ob- 
served that the re-establishment of the monsoon took place in the form 
of a series of rain squalls, the same type of disturbance as dust-devils and 
water spouts, in which winds were very localised and extremely violent 
at some distance above ground. ‘Theso conditions preceded by over two 
weeks the full re-establishment of the monsoon, and it was unfortunate 
that the work could not be continued into the important period then 
beginning. Observations over the Arabian Sea were practically con- 
fined to the sailor's “soft place’ in the monsoon area, being taken on 
throe days during the first half of the direct passage from Colombo to 
Aden. Here, as the kite rose, none of the abrupt changes of humidity 
and wind which are so characteristic of the land area, were observed. 
‘The moist current was about 1,200 ft. in thickness, and above it humidity 
showed the entirely new feature of a gradual decrease to a low value. 
It was found that in those latitudes, whatever the direction of the wind 
at the sea surface might happen to be, the winds above 5,500 ft. were 
from due west, and carried air along continuously from the Arabian 
Sea area towards the extreme south of India, 
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In 1909 no further work of this kind was practicable, and it may be 
said that during the whole time since the experiments were begun the 
difficulties in the way of detaching a gazetted officer for considerable 
periods to carry on the work in the plains have proved very great indeed. 
In view, however, of the importance of obtaining continuity in the 
observations and of the impossib‘lity of carrying out the instrumental 
work in Simla, much time during the year 1909-10 was devoted to the 
instruction, of an Indian observer from the office staff at Simla who 
could be spared to go to the plains. The observer chosen had shown some 
aptitude for the work, and it was hoped that he would be able to eali- 
brate the instruments and liberate the balloons with native help alone, 
general supervision being exercised by the organising officer by corre- 
spondence from Simla. ‘The observer with a few men to help him was 
established at Jhang in May 1910, and the preliminary work consisting 
of the liberation of a series of pilot balloons and the plotting of their 
courses was begun. The system was found to be entirely satisfactory 
for this section of the work, which involved mere theodolite observations 
and the calculation from them of heights, wind velocities and wind 
directions. When, however, the instrumental work was attempted, the 
many trifling difficulties which must necessarily arise in research oper- 
ations were found to be insuperable by correspondence, and after long 
trial it was reluctantly concluded that the work demanded a greater 
knowledge of the principles of the instruments and of the essential ob- 
jects of the investigation than could be expected of an observer without 
a scientific education. ‘The value of the pilot balloon observations alone 
‘was considered insufficient to justify the expenditure on the existing 
establishment, and the work was consequently brought to a close on the 
Bist March 1911. 

Steps are now being taken to secure the necessary personal supervi- 
sion of an organising officer during a considerable portion of the year, 
and it is hoped that the experimental investigation may be resumed in 
1913 at Allahabad. The work will be directed chiefly towards deter- 
‘mining the extent to which enquiry in the upper atmosphere may be ex- 
pected o throw light on the problem of monsoon and other forecasting. 

During the course of the pilot balloon ascents at Jhang, similar bal- 
loons were liberated on many days in Simla, and this practice was con- 
tinued after the closing of the Thang establishment. 

















‘The work of analysing the observations which have already been made 
is progressing, and it is hoped that it will he possible to publish the re- 
sults of the analysis in the course of the year 1911-12. 


‘TERRESTRIAL ALAGNETISN. 3o 


Data from logs of ships in the Indian Ocean, The collection of these 
has been continued and they have proved useful in connecion with 
the work of storm-warning, but it has not been possible to put in hand 
their systematic analysis. 

Publications,—The customury Daily Weather Reports of Simla, Cal- 
cutta, Bombay and Madras; the monilily and annual supplements to the 
Simla Daily Weather Report; the Monthly Weather Reviews, the An- 
nual Summary, and various administrative pamphlets were issued dur 
ing the year: but no departmental memoirs were published. 





‘TERRESTRIAL MAGNETISM. 


Magnetic observatories,.— Bombay (Alibug).—The Bombay Observ= 
atory, formerly maintained by the Local Government at Colaba, was 
moved to Alibag in consequence of the introduction of electric: trams 
into the city: it is now directly under the Government of India, the 
Director being Mr. N. A. F. Moos. The chief instruments are a set of 
mugnetographs of the Watson pattern and a Schulze earth-inductor, in 
addition to ordinary magnetometers and dip-cireles, AIL have given 
satisfactory results through the year. A set of sight-reading instru- 
ments of Eschenhagen pattern has beon obtained and will be used as a 
check on the Watson instruments as well as for special observations. 
‘The results of the sixty years of observations at Colaba have recently 
been published. 

2 Dehra Dun, Kodailinal, Barrackpore and Toungoo.—These 
observations were started as base stations in connection with the Mag- 
netic Survey of India, and are all equipped with Watson autographic 
instruments for declination, horizontal intensity and vertical force. 
Instead of dip-circles, carth-inductors of the Schulze pattern have been 
set up at each place. Good resulis have been obtained through the 
year, with the exception of the vertical force instrument at 'Toungoo; 
this instrument was readjusted in July 1911, but it is fenred that the 
traces for several’ months previously will have to be rejected. ‘The 
repairs to Dehra Dun Observatory have been delayed, owing to the 
special observations asked for by the Royal Society in connection with 
the Antarctic expedition; they will he carried out at the earliest 
opportunity. 
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3. The mean values of the magnetic elements at the Survey observ- 
atories for 1910 are as follows :— 
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4. Magnetic Survey.—'The general scheme was to execute a preli- 
minary survey of the whole country and a detailed survey of those 
areas where, owing to local irregularities, further information was re- 
quired. ‘The preliminary survey was to consist of observations of 
declination, intensity and dip at about 1,100 stations, and measure- 
ments were to be made in successive years at about 22 ‘repeat’ stations 
in order to effect the elimination of secular variation. 

Field work was begun in November 1901, and up to the end of the 
field season 1909-10 1,324 field stations had been occupied and 23 repeat 
stations established, in addition to 24 stations on the Seistan trade route 
where declination had been observed; observations had also been re- 
peated at 142 old field stations, of which 15 have been re-occupied on 
‘two occasions. In the detailed survey 193 stations had been occupied. 


During the year under report four detachments were employed. 


One detachment was engaged in re-observing a number of selected 
old field siations, the sites of which were permanently marked for future 
identification. 


A second detachment carried out a detailed survey of the Bengal 
coal-field in response to numerous requests for accurate values of mag- 
netic declination; in addition, at the request of various Companies, six 
meridian lines were laid down to facilitate the testing of surveying 
‘compasses, 

‘The third detachment was intended for the survey of the Andaman 
and Nicobar Islands, for which the consus operations appeared to offer 
a favourable opportunity. At the last moment, however, the arrange- 
ments fell through, and after observirfg three new stations in the Anda- 
mans and the repeat station at Port Blair the detachment returned to 
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India, and was employed on detail survey in the vicinity of Busar and 
Chupra, 


‘The fourth detachment was employed on office duties during the cold 
sseason and took the field in April in Kashmir, ‘Twenty new stations 
were observed, the detachment returning to recess early in July. 

5. The officer in charge, Lieutenant H. , Morshead, R.E., 
observed at 22 repeat stations, and made comparative observations at the 
four Survey base stations and at. Alibag. 





During the season full sets of magnetic observations were taken at 
29 new and 80 detail survey stations, while 46 old field stations and 23 
repeat stations were re-occupied, 


6. During the recess season the computation of the field work carried 
out during the cold weather of 1910-11 was completed, and the redue- 
tion and tabulation of the hase station results for 1910 were in hand 
and nearing completion, In addition to this work the investigation 
‘was continued of the instrumental divergences in measurements of HL, F. 
to which reference was made last year. 


7, ‘The Intter question has proved far more complex than a perusal 
of Inst year’s report would suggest; it may he considered under t] 
heads of (i) personal error, (ii) changes in the constants of magnet 
distribution, (iii) changes in the moment of inertia of the magnet, (i 
thermometrie errors, and (¥) instrumental changes not otherwise ac- 
counted for. 














8. Personal orror.—It becomes increasingly evident that the 
observed discrepancies are in the main due to “personal error,” to 
which only « passing allusion was made in last year’s report, the real 
signiticance of this factor having been under-estimated for lack of suffi- 
cient data. 


‘By “personal error” in this connection is meant the difference in 
the mean magnetic moment obtained when the vibration observations 
are taken— 

(a) by the eye and ear method, 

(b) by chronograph. 
Experiments have shown that while for the majority of observers resulta 
are practically identical when using the chronograph, serious divergen- 
cies, as in the case of star transit observers, are found in the former 
method; further, “personal error” is not necessarily a constant for a 
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particular observer, but aay vary during the limits of a single field 
season (of. Chauvenet, “Spherical and Practical Astronomy,” Vol. 
IL, pp. 189 to 193). ‘The cause of the error lies in the estimation of the 
time interval elapsing between the beat of the clock and the transit of 
the centre of the scale by the moving cross wires, the magnitude of 
the error varying with the amplitude of the are of vibration, which in 
India diminishes by one half during the observation, In this respect 
the observation differs from that of star transits. To show the magui- 
tude of the effect of a timing exror we may take a magnet having a 
magnetic moment of 900 C. G. S. units, and a moment of inertia of 34. 
Then a difference of 0-2 second in the mean value of the several series of 
162 vibrations will produce at Dehra Dun an error of 04 unit in mag 
netic movement and an error of 14y in IL. F., ie., such small errors as 
UL second in opposite directions in the two series of vibrations would be 
sufticient to account for the discrepancy. 








‘This source of error does not appear hitherto to have received the 
attention it deserves in connection with magnetic work, The magnetic 
‘moment of a magnet in ordinary field use changes very slowly, and the 
error introduced by taking as its value that found at any time by the 
observer in the field, using the eye and ear method, can be avoided by 
the safer procedure of deducing the magnetic moment for the time in 
question from the chronographic determinations at the beginning and 
end of the field season, when those determinations show iat the whole 
change in the interval has been small. For base stations chronographic 
determinations need be taken only once or twice a month, while for 
fiold instruments the determinations must necessarily be confined in 
India to the bi-yearly comparisons at head-quarters. 

9. Distribution constants.—As regards the distribution constants P 
and Q, it has been found in the course of the investigation that real and 
permanent changes are rare, though apparent and temporary changes 
(actually due, most probably, to accidental errors of observation) may 
be comparatively frequent. Real changes need only be looked for when 
there has heen a large dislocation of the value of the magnetic moment, 
and even in such cases they are infrequent. 


10. Moment of inertia.—Changes in the moment of inertia do 
undoubtedly occur in practice, owing to the wear to which the magnets 
are subject in handling; and the value must therefore be redetermined 
from time to time, ‘The largest effect of this kind yet noted was in the 
Survey standard, which showed a progressive change equivalent to a 
fall of 24y in Hl. F. during a period of eight years. In the evaluation 
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of the constants the observatious for determining the moment of inertia 
give perhaps the least satisfactory results owing to their high probable 
error, 

11. Phermometrio errors.—These include (1) the gradual zero-creep 
which is inseparable from all mercury-in-glass instruments, and (2) 
those due to unexpected changes of correction, such for instance as re~ 
sult from a slight dislocation in the mercury column. Errors of the 
former class ure to be guarded against by periodic redeterminations of 
the freezing point, but those of the latter are liable to give trouble from 
their liability to appear suddenly and to change irregularly in amount. 
Instances of this particular class are not infrequent in India, especially 
in horizontal thermometers. They are presumably due to imperfect 
muanufacture restlting in a slow emission of gas from the walls of the 
ube and its eventual collection, in the form of a bubble, as a break in 
the mercury column. In one case ic was found that an apparent change 
in one of the field instruments in 1904-0) coincided with a change of 
thermometer used with it, 

12, Instrumental changes not otherwise accounted for—Apart from 
actual damage to a magnetometer resulting in serious alteration to the 
assumed deflection distances, it is difficult to imagine how an instru- 
mental change can occur, other than one in the constants which are 
peri y wd iu the ordinary course, In last year’s report, 
paragraph 6, an example of instrumental change in the standard was 
given, but it has since been ascertained, from information not available 
at the time the report was written, that the figures which indicated the 
effect were based on erroneous data, and that the change had not actually 
occurred. 

13. Importance of the investigation of the causes of instrumental 
differences.—Since the personal error is found to be the main cause of 
observational discrepancies, it follows that in the use of the Survey 
standard there is practically as much Hability to observational error 
when using the eye and ear method as with the field instraments : it is 
consequently to he understood that apparently unimportant but un- 
explained divergences in comparative results raise a doubt which 
extends even to the results of the standard magnetometer. ‘The neces- 
sity, therefore, arises not merely of correcting the field instruments to 
the standard, but also of correcting the observations from the standard 
itself, 

It proves then to have heen advantageous that the discrepancies in 
coniparative resulis were given more careful attention than they might 


























44 BOARD OF SCIENTIFIC ADVICE ¥oR INDIA, 1910-11. 


previously have appeared to call for. ‘The elimination of the various 
errors is to a great extent a question of “trial and error” and the 
Process is necessarily laborious; the final test lies in a comparison of the 
monthly mean values of H. F. at the various observatories after eli- 
minating secular change. For the purpose of this comparison it is 
necessary to have the same series of selected days at each observatory, 
and experience has shown that in order to eliminate as far as possible 
the effects of accidental disturbance, it is desirable to obtain the mean 
value by planimeter measurement instead of by the usual process of 
measuring hourly ordinates. 

14. For the next field season three detachments only will be avail 
able, the strength of the party having been permanently reduced by one 
detachment, Of these, two will be employed on detail survey mainly 
in Central India; while the third will be utilized in office duties in 


Dehra Dun, 
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Mineralogy and Petrology. 
1, In his monograph on the manganese-ore deposits of Indiat 
Dr. Fermor has given « preliminary account 
of two occurrences of arsenates in Indian man- 
ganese mines. ‘The best material available was forwarded to the British 
Museum (Natural History) for further investigation, which was kindly 
undertaken by Dr. G. T. Prior and Dr. G. F. H. Smith. From the 
summary at present available of their papers read before the Mineralo- 
gical Society of London? it appears that the green mineral found at 
Kajlidongri in Thabua State, Central India, is a fluo-arsenate of mag- 
nesium and calcium with the chemical formula 
(MgF) CaAs0,, a specific gravity of 3768, a 
hardness of 3}, and monoclinic exystallisation. Tt is probably identical 


Indian arsenates. 








‘THanite 








“FMem. Geot. Surv, Tnd., XXXVI, pp. 218, 219 (1900). 
+ Nature, Feb. 17, 1910, p. 477, and June 23, 1910, p. 613. 
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with tilasite, described in 1895 by H. Sjagren from the famous Swedish 
manganese mine of Langban, and named after a Swedish mining engineer, 
D, ‘ilas, The Swedish mineral differs from the Indian in having 
a grey colour with a violet tinge. From the Indian material, much of 
which was generously contributed by Mr. H, J. Winch, it has been 
found possible io work out the crystallographic characters of the min- 
eral, for which purpose the Swedish material was too imperfect. 

‘The other mineral, that found at the Sitapur manganese mine in the 
Chhindwara district of the Central Provinces, where it is fairly abundant 
asa white to pale pink mineral associated with hollandite, braunite, 

sitaparite, and psilomelane, has proved to be 

pees an arsenate and phosphate of both calcium 

and strontium. It is to be regarded as the arsenic analogue of apatite, 

with which the Sitapur mineral seems to agree in crystallographic 

characters, as far as can be judged from the material available, for no 

really well-crystallised specimens have yet been found. The name 
fermorite has been proposed for this mineral. 

The occurrence of these two arsenate minerals in the Indian man- 
ganese deposits is of considerable interest, for perhaps one of the most 
striking facts known with regard to the distribution of minerals is the 
presence of some 20 species of arsenates and antimonates—most of them 
not found elsewhere—in the Swedish iron-manganese mines of Langban, 
Pajsberg (Harstig mine), Nordmark (Moss mine), and Jakobsberg, in 
Wermland, and of Sjé in the province of Orebro, Nearly all of these 
minerals contain manganese as an essential constituent, but a few of 
them, including tilasite, are free from this element. In view of the 
fact that both the Swedish and the Indian deposits in which the arsenates 
cocur are of Archean age, it is not unlikely that careful scrutiny of the 
Indian deposits during their exploitation may lead to the discovery in 
India of other arsenates, and perhaps also of antimonates. 

2. Crystals of braunite, of which an account is embodied in a note 
in Records, Geol. Surv. India, Vol. XDI, p. 48, have recently heen 
obtained from some additional localities in the Central Provinces 
(Thirori, Kachi Dhana, and Satak), and trom Gariajhor in Gangpur 
State, Bengal, the extension into which of the gondite series of the 
Central Provinces has already been noticed in the General Report for 
the year 1908. 

3. Mr. Tipper made an examination of the minerals occurring in 

the Sankara mica mine, Nellore district, 
Semerate crtltia alante.” araarag Presidency. The cocurrence of 
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samarskite in this mine has already been noted. ‘The other minerals 
identified from the mica-bearing pegmatite are cyrtolite and allanite. 
‘The eyrtolite occurs in sheaf-like aggregates of orystals usually termin- 
ated by prism faces but sometimes with strongly curved pyramid faces as 
in the original cyrtolite. ‘This mineral would seem to be a hydrated 
variety of zircon containing a small percentage of uranium. A deter- 
mination of the amount of uranium gave 1°56 per cent, U,0,. Further 
traces of the rare earths are present. Microscopic examination shows 
that the mineral has undergone very considerable alteration. 

The allanite is in long orystals, surrounded by brownish altered 
epidote, and occurs in a rock composed of garnet, mica and little felepar. 
Bands of this rock are common in this particular locality and are part 
of the pegmatite mass. 

4. A large series of specimens of wolfram from Burma, collected by 

Mr. Page, was examined in order to ascertain 
Wottranite, if any of them could be classed ax hibnerite, 
All, however, proved o be typical wolframite, 
5. Messrs, Heron and Jones wore engaged, during the recess, in 
Rocks of Central India and working out the microscopic characters of the 
Relpstans. rocks collected by them in Alwar and Gwalior 
respectively, and Mr. Heron will shortly publish 

a memoir embodying the results of his work. 











Paleontology. 

6. Mr. Vredenburg has been engaged on a study of the Indian fossil 
Ostreider, based on the collections preserved in 
the Geological Museum; these include speci- 
‘mens from Tndia and from Central Asia. ‘The first instalment of the 
work will shortly he published in the Palwontologia Indica, and deals 
h Ostrea s.s, including the species provided with a ribbed lower 
valye and an opercular vaive without radial ribs, ‘The species dealt 
with have been classified in the following groups: — 


Indian Ostrelde, 








Group of Ostrea flabellula. 
0. multicostata Deshayes. 
0. angulata J. de 0. Sowerby. 
0. latimarginata Vredenburg. 
0. cubitus Deshayes. 
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Group of Ostrea elegans. 


0. Cosemanni Dolfus. 
O. Fraasi Mayer-Eymar. — - 
O. gajensis, nov. sp. 

O. gajensis, var. Feddeni, 

O. orissensis, nov. sp. 


Group of Ostrea digitalina, 


O, digitalina Bichwald, var. Rohilfsii, Fuchs. 


Group of Ostrea fimbriata, 


O. turkestancusis Romanowski, 
0. Esterhazyi von Pavay. 


Alll the species occur in Tertiary strata ranging from Lower Ranikot 
(landenian) to Upper Hinglaj (middle miovene). Ostrea Cossmanni (0. 
plicata Vred.) has been found in the Laki stage; 0. multivostata 
characterises both the Lal nd Khirthar. Ostrea cubitus and O. Fraasi 
occur in the Nari; 0. turkestanensis has been found in the Upper Nari; 
0. angulata occurs in the Nari and Gaj and is succeeded in the upper- 
most Gj by its mutation Q. latimarginata. 0. gajensis also character- 
ises the Upper Gaj beds; 0. digitalina occurs in the Lower Hinglaj of 
Baluchistan and in beds of corresponding age in Burma; 0. orissensis is 
found in Upper Tertiary beds in the coastal district of Orissa. 

Ostrea digitalina is identical with the Burmese form described by 
Noetling as Ostrea promensis. 

The forms classified by Mr. Vredenburg within the group of Ostrea 
elegans are remarkable on account of their gradual evolution, which can 
be followed through successive geological periods. The eocene anid 
miocene forms 0. Costmanni and O. gajensis appear perfectly distinct 
from one another, but the oligocene form 0. Fraasi constitutes an inter- 
mediate mutation closely connected with both species. The group has 
survived to the present day in the Indian Ocean where it is represented 
by Ostrea nigromarginata Sow., in which the ribs have become almost 
obsolete, but which agrees with the fossil forms in all other characters. 

7. The discovery of marine Cretaceous heds in o railway cutting was 
reported fo Messrs. King and Foote subsequently to their examination of 
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the country south of the Cauvery river, but they were unable to confirm 

the correctness of the report. The rocks have 
egret’ CFelaceaus near been rediscovered by Mr. Allan Campbell and 

include friable argillaceons sandstones under- 
lying the Cuddalore series. ‘Phey include fossil bryozoa, and casts of 
Divalves some of which are probably referable to Inoceramus Cripsi. 
‘These rocks probably represent a southern continuation of the Arialur 
rocks that outcrop to the north of the Canvery delta. 


8, A memoir on the fossil Girafidee of India by Dr. @, B. Pilgrim 
has been completed, ‘The chief feature of thix memoir is the prominence 
which has been given to the exact horizon at 
which each species occurs, Two new and 
Primitive genera have been founded, Progirafia and Girrafokerye trom 
the Nari and Lower Siwaliks, ‘The discovery of a skull of the species 

Hydaspitherium grande Lydekker proves its generic identity with that 
of Helladotherium of the Pikermi beds. ‘The new generic name of 
Indratherium has been proposed for the large skull obtained hy Falconer 
from the Markanda valley below Nahan. ‘The Tpper Siwalik and Middle 
Siwalik Giraffa: have been specifically separated and two new species of 
Hydaspitherium have heen established, 


‘Lhe collection of fossil vertebrates made during the two last years 
from the Middle and Upper Siwaliks of the Salt Range has been ex- 
amined and several new genera and species of mammals have been de- 
scribed in a preliminary notice (Records, Geul. Sure. India, XL, 63). 


‘Slwalik vertebrates, 








A memoir has been writion containing full descriptions of the verte- 
brate fauna of the Gaj stage of the Bugti Hills and the Punjab. This 
contains several additions and amendments to the preliminary list 
which was published in 1909 (Records, Geol. Surr, India, XXXVI, 
199); these occur especially in the Rhinocerotide. 

9. During the year under review, a large amount of palwontological 
work was done on behalf of the Geological Survey hy Mr. F. R. Cowper 

Teed in England and Dr. C. Diener in Austria, 

Paleorole fossils of the Mr. Cowper Reed has described the collections 

mas at Apts, Ordovician and Silurian fouile made from 
time to time by members of the Department in the Central Himalaya and, 
in a paper published in the Records (Vol. XT, p. 1, ‘ Pre-Carhoniferous 
Life-Provinees”), has discussed their affinities to faunas of other parts 
of the world, He has also examined and deserihed a suite of Devonian 


fossils which include a collection seut to the Geological Survey some 
B 
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years ago by Lieutenant Grant from the Baroghil Pass in Chitral, a collee- 
tion from the Hajigak limestone of Afghanistan, a small aumber of 
specimens collected by the late Mx. C. L. Griesbach in Khorasan, others 
obtained by Messrs. Griesbach and Smith in Byans and a small collection 
from the base of the Lipak series in Kanaur and Upper Spiti. It is an 
interesting fact that the facies of all these fossils is essentially European, 
‘Mr. Reed’s paper is published in Records, Geol. Surv. India, Vol. XLL, 
p. 86. 


10. One of the many valuable results of Mr. Middlemiss’ work during 
tho last three years in Kashmir has been the discovery of Silurian fossils, 
hitherto unrecorded from any part of that State. The specimens, which 
were referred to by Mr. Middlemiss in his paper on the Silurian-Trias 
Sequence in Kashmir (Records, XL, p. 213), were sent to Mr. Cowper 
Reed who has furnished the following results, which are, however, ony 
provisional. ‘The fossils come from four localities :— 











(@) Gudramer (Jat. 33° 48": long. 75° 27!) :— 
Calymene Blumenbachii Broug. var. 
Iilcenus cf. Thomsoni Salt. 
Acidaspis aff. deflcza Lake. 

Phacops sp.? 
Primitia sp. 
Beyrichia sp. 
Lurrilepas? sp. 
Onthis elegantula Dado. 

ys » var. (cf, cunalis McCoy). 

s+ basatis Dalm. var. 

+ sowerbyana Dav. 

» crispa McCoy. 
Orthis calligramma Dalm, ar. 
Seenidium ef. Lewisi Dav. 
Leptana chombuidatis Wilek. 
Triplecia insuluris Bichw. 
Plectambonites aff. papillosa Reed. 
Strophonella cf. euglypha His. 
Strophomena ef. antiquata Sow. 

a 

Trematospira Salteri Dav.? 
Rhynchospira Bouchardi Dav.? 
Zygospira aft. pentlandica Haswell 





axonocy. as 3 
Witsonia ct. Wilsoni Sow. 
Rhynchonella (Camaroterchia) cf. nucula Sow. 
” ef. borealis Schl. 
Atrypa marginalis Dalm. 
Merista or Meristella sp. 
Nucleospira cf. pisum Sow. 
Orthoceras cf, tenwiannulaiwm MeCoy. 
Cyrtoceras sp. 
Lindstraemia cf. bina Lonsa. 
» ? sp. 
Probable age: Upper Tlandovery or Wenlock. Triplecia insulans 
has not hitherto been found above the Upper Llandovery, but there is an 
absence of many typical Llandovery forms. 


(b) Gugaldar (31° 51° 5), Harpatnar valley :— 
Calymene Blumenbachii Brong. car, 
Encrinures cf, punctatus Brawn, 
Acidaspis aff. coronata Salt. 

Orthis elegantula Dalm. 
ie var, (ef, eanalis MeCoy). 
ts basalis Dal. var 
i ef. canaliculata Tindste. 
ts aff, edgelliana Salt, ms. 
ef. crassa Lindstr. 
Plectambonites transcersaliz Dalm. 
Scenidium ef. Lewisi Dav. 
Merista or Meristella sp. 
. pitum Sow. 

















Probable age: Wenlock, although the variet 
and the ab of a more varied assemblage 
except in the Silurian of Ireland. 


of species of Orthis 
fossils are unusual 








Conchidium ef. Ki 
Orthis sp. 


Probable age: Aymestry Timest 
and poorly preserved example of Conchidinm, 
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(a) Lutherwan (33° 46": 75° 35"): — 
Calymene Blumenbachié Brong. var. 
Acidaspis aff. coronata Salt. 
Enerinurus sp. 

Manus ? sp. 
Orthis elegantula Dalm. 

»»  basalis Dalm. var. 

»» rustica Sow: 
Scenidium aff. Lewisi Dav. 
Plectambonites transversalis Dalm. 
Leptana rhomboidalis Wilck.? 
Alveotites repens Pougt ? 
Coenites ? sp. 


Probable age: Wenlock. The same remarks apply to this assem- 
iage as to that from locality (5). 
LL. During the course of their surveys of the Northern and Southern 
Shan States respectively, Messrs. La Touche 
plnteacotithle fossils of fhe ay Middlemiss obtained a considerable num- 
ber of fossils of Upper Paleozoic age. These 
were sent {0 Dr. Diener for examination; his description of them is now 
in the press and will shortly be published in the Paleontologia Indica. 
‘The fossils, which are derived from Kehsi’Mansam and Namun in the 
Northern Shan States and from between Hopong and Méngpawn in the 
Southern, are regarded by Dr. Diener as equivalent in age to those of 
the Upper and Middle Productus Limestone of the Salt Range and the 
exotic block of Chitichun No. 1 in Tibet. Out of 47 species considered to 
be specifically determinable, 30 are either identical with or very closely 
allied to Salt Range forms. In each of the three localities the brachio- 
pods form the most important section of the fauna, but at Namun the 
prevalence of Bryozoa also is very marked. The only trilobite, Phillipsia 
ap. ind. aff. Middlemissit Diener, was collected by Mr. Middlemiss in 
the Hopong area, whilst Fusulina elongata Shumard is abundant at 
Kehsi Mansam. The latter fossil is of interest since it also occurs in 
considerable quantity in the Fusulina limestone of Bamian in Afghanis. 
tan. 
12. Dr, Diener has also completed a memoir on the distribution and 
development of the Trias of the Himalaya, 
Syeslayan Trias: ‘This work originated from a paper which ve 
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being prepared at the time of his death by the late Dr. von Krafft, whose 
wide experience of both Alpine and Himalayan stratigraphical geology 
rendered him peculiarly fitted for the task. ‘His notes on the subject were 
eventually forwarded to Dr. Diener, who has incorporated them in his 
paper, which will shortly be issued as Memoirs, Geol. Surv. India, Vol. 
XXXVI, pt. 3. 

15. The work of Professor Uhlig, on the ammonites of the Spiti 
Shales, which has extended over xo many years, 
has now been finally completed and the last 
part (‘* Geological Results ”) has recently heen received from the author. 
‘This will-be translated hy Mr. E. Vredenburg, who has devoted much 
time and care to the revision and editing of the later fasciculi. 





Fauna of the Spit Shales, 


‘The fauna of the Spiti Shales, so for as it is known at present, 
includes 218 species of aumouites, 4 of belemnites, 35 of lamellibranchs 
and two of gastropods. ‘The lamellibranchs and gastropods have been 
described by Dr. Holdhaus, whose work has heen translated by Mr. Vreden- 
burg. From a study of the fauna, Dr. Uhlig has come to the conclu 
sion that the various zones of the Spiti Shales extend from the Oxfordian 
to the Valanginian, both inclusive. The lower beds contain only a 
scanty fauna, the commonest fossil being Belemnites Gerardi. ‘Tho bulk 
of the fauna is contained in the middle and upper subdivisions. ‘The 
middle Spiti Shales or Chidamu beds appear to contain the equivalents 
of the Kimmeridge and lower tithonian, while the infra-valanginian 
(berriasian) and valanginian proper are undoubtedly represented in the 
‘Upper Spiti Shales or Lochambel beds which contain also upper titho- 
nian fossil types. 











‘The exact sonal distribution of the Spiti Shales fauna has not been 
fully worked out in the field; the detail of the subdivisions is difficult. to 
follow owing to the lithological uniformity of the formation.  Neverthe- 
Jess, the abundance of fossils in the upper horizons may ultimately enable 
this research to be successfully carried out. 


From the character of the fama and of the deposit, Dr. Uhlig cone 
cludes that the Spiti Shales were deposited in rather deep water at a 
distance from the coast, Rocks of similar character and with the same 
fossils have been described from the Sula Islands in the Dutch Indies. 
‘Tho Himalayan faoies of tho Upper Jurassic and lowermost Cretaceous 
shows very little similarity to that of the Rusto-horeal region, being 
much more nearly related to the fauna of same age in the Mediterranean 
region. 
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14, The fossils collected at various times from the Giumal Sandstone 

of the Himalaya have been worked out by 

dain of the Glam! Sands Dy, Albrecht Spitz, who regards the Giumal 

. Sandstone as ranging in age from middle 
ueocomion to the base of the Upper Cretaceous. 


ECONOMIC ENQUIRIES. 
Coal 

15. During the field-season of 1900-10, I visited the Saffrai and 
Taukak valleys with a view to examining the 
coal outerops that had not already been report- 
ed ou by Mr. R. R. Simpson." As the results of my investigations have 
already been published in the Records (Vol. XL, p. 288), they need not 
be further referred to here. 

16, Throughout the greater part of the year, Mr. H. Walker was 

still enguged in a survey of the Raniganj Coal- 

Seep field in connection with the large-scale map 

now under preparation by the Mining aud Geological Institute of India, 

but before completion of the office work in eounection with this, he was 

unfortunately compelled to take sick leave, and the map still remains 

unfinished. It is hoped that Mr. Walker will be able to complete his 
share of the work soon after his return from leave. 

IT. My. M. Stuart examined certain localities im Henzada district 
‘where coal-seams were reported to occur. ‘The 
chief outcrops me at Posugyi, Kywezin, 
Hlemauk and Kyibin. Of these Kywesiu seems to be the only area worth 
further attention; the coal there is very friable and greatly crushed, 
whilst the seam, which is about 10 feet thick, is much contorted. ‘The 
composition of the coal, however, is good. 

18, The experimental boring at Dandot referred to in the last General 

Report (p. 53), was completed by Messrs. Kil- 

hoaeee: burn & Co, in October, and coal was found at 

a depth of 309 fect from the surface. The 

seam, however, was only 1 foot 10 inches thick. Much difficully was 

experienced in sinking the boring. owing chiedly to the cavernous nature 

of the nummulitie imestone and to the extreme softness of the interven- 

ing shales s0 great was this difficulty that one bole hd to be abandoned 
at a depth of 256 feet. 

"Ree, Ged. Sure, India, XEXIV, 109 





‘Assam. 





Burma, 
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Lt is now proposed to put down further borings in the neighbourhood 
of Tothral and Dalelpur in onder to test the coal-measures below the 
nummulitic limestone towards the centre of the Dilwal plateau, 





Engineering Questions. 

19, At the request of the respective Local Governments, Mr. H. C. 
Tones was deputed to exmmine and report on proposed sites for dams at 
Ghori Gali, Pind Swika and Rhotas in the Jhelam district, Namal in the 
Mianwali district, Punjab, and near Nainpur in Mandla district, Central 
Provinces. His reports were forwarded to the local authorities con- 
corned. 

Galena. 

20, Jn the course of his survey of the Gwalior State, Mr. I, C, Jones 
examined a deposit of galena occurring at 
Aindhar (lat, 2582’: long, 78° 8), The galena 
occurs in small veinlets, patches aud streaks, together with quartz and 
Darytes, in a 6 ft. band in the gneiss, which apparently rans parallel to 
a quarts vein. Four pits had already heen sunk somewhat irregularly 
at the N, B. ond of the band and a considerable amount of the ore proved. 
Mr. Jones suggested fresh localities for further trial pits and for a 
tunnel in the area 8, W. of the pits already opened with the object of 
proving the band over a longer line of outcrop. He also made some 
suggestions as to leasing and smelting. 


walir State: Mr, Jones. 











Iron-ore, 
21, Noar the small village of Poser (19° 66": 80° 12’), the Archwan 
gneisses contain a band of hematite, which has 
been traced hy Mr. P, N. Datta for a distance 
of 276 yards with an average thickness of about 20 feet and high dip to 
8, by HB. The ore is almost theoretically pure hematite, and contains 
69'8 per cent. Fe. Mr. Datta was unfortunately unable to determine the 
extent of the ore-body. 

Tron-ore was also observed in the quartz hills to the south-east of 
Chamoursi (19° 56’: 99°57") and inthe range running from near Wingnur 
(90° 46": 80° 15!) to Emagarh (19° 42": 89° 98’), but the amount avail- 
able is unknown. 

22. During a visit to the Kira Hills, Mr. Heron took the oppor- 

tunity of exomining the iron and manganese- 
ores said to occur there in some quantity. 
Ax, Heron, however, found only traces of manganese, whilst the irons 


Chanda, Cental Provinces, 











Kieana Hills: Me Heron, 
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ore proved to be of very poor quantity. Smelting, which was carried 
on on a small scale in the past, seems now to have been discontinued. 


Monazite. 

23. In consequence of the discovery of monazite sand in Travancore, 
Mr. G. H. Tipper was deputed to examine the coastal regions of that 
State on behalf of the Durbar. He found that certain beaches, chiefly 
along the west coast, were very rich in monazite, and consisted, in fact, 
of natural concentrates produced by the mechanical sorting action of the 
waves. Between Quilon and a poiut a few miles to the north-east of 
Cape Comorin, Mr. Tipper examined some seven deposits, in one of which 
he estimated that there must be at least 18,000 tons of pure monazite. 








‘The mineral has also beon found in situ in pegmatite near Thadikaren- 
konam, 14 miles north-west of Nagareoil, and in the form of felspar- 
monazite rock, associated with graphite, in the leptynites and charnock- 
ites of Travancore. 


Petroleum, 
24, Mr. E. H. Pascoe paid a flying visit to Digboi early in the year, 
with a view to drawing up a programme for a 
i subsequent survey of the oil-bearing regions of 
Assam. For the rest of the year he was engaged on a memoir on the 
Burma oil-fields; this is now in the press and will shortly be ready for 
issue, 
25. During the field-season 1909-10, the following surveys were made 
Burma, by the Burma Oil-fields party : 

In addition to the examination of Kyundaw Island in Magwe and 
an area round Nyaungbintha village in Thayetmyo, Mr. Cotter carried 
out surveys of the areas comprised in the following sheets (1/=1 
mile) :— 

(a) sheot 112 complete, with a small portion of the Minbu district 
in the south-western part of sheet 158 and a part of sheet 
113 on the Pegu-eocene boundary ; 

(b) part of sheet 110, to the east of the Inrawadi; 

(c) sheet 84-K-16 complete, with the exception of the western 
boundary of the Yenangyat anticline, which was mapped 
by Sub-Assistant Sethu Rama Rau. 
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‘The first of these areas Lies in the Minbu district, and its survey has 
thrown a considerable amount of light ou the relations between the Pegu 
and eocene series of this part of Burma, A section in the Kyetsu 
chaung shows that the Pegu beds form a sharply folded anticline, the 
dips on either side of which ure approximately the same, ‘The Begu 
outcrops widen towards the south, Gas-pools oveur to the south of the 
Kyetsu chaung, and four holes with bubbling mud were noticed in the 
same locality, ‘There was, however, no sign of oil. 

The second area (part of sheet 110 to the east of the Inawadi) ix 
covered by Plateau Gravel, Red Barth and Irrawadi beds, 

Sheet 84-K-16 comprises the Pagan hills, which consist of sandstone 
and shale bent into a faulted anticline similar to that of Yenangyat. 
‘These, together with the Gwegyo hills and the Payagyigon-Ngashan- 
daung anticline may be regarded as different wave-fronts of w single 
anticlinal fold. Fragments of the crest are seen on the north and 
on the south of the Naletaw chaung. ‘The crest-line is not continuous, 
but is broken by dislocation and faulting, and the rocks are often con- 
torted. ‘The curve of the anticline is very similar to that of Yenangyat, 
except that the beds on the wost always dip more steoply than those on 
the west of the crest in the latter field, To the south the westerly-dip- 
ping Pegu beds are faulted against Irrawadi sandstone, 

26, Mr. K, A. K. Hallowes was engaged in mapping the country 
shown on sheets 154 and 201 of the Burma Survey (1/=1 mile). ‘The 
rocks comprised in this area include Red alluvium, members of the 
Arrawadi aud Pega series and a voleanie series of late Tertiary and po 
‘Tertiary age. Tuffs, indicating the presence of an older volcanic group, 
wore found interbedded with the Pegu sandstones of the Kyaukaingma 
anticline, ‘The junction between the Irrawadi and Pegu series is said to 
be an unconformable one, 

No oil-shows were found in this area, which is not regarded as of 
economic importance, 

27. During the course of a survey of the Henzada distriet, Mr. M, 
Stuart examined various areas where oil was supposed to occur. He 
found nothing, however, which offered prospects of the discovery of an 
oil-field in this district, 

28. Sub-Assistant Sethu Rama Rau mapped the area included in 
sheets (Burma Survey, 11 mile) 155 and 84.%, together with parts of 
154, 112, 84%, 84%, and_ Sit. Sheet 155 comprises three distinct 
anticlines, the Wetmasut, Yedwet-Wetchok and the Gwegon-Pongon, 
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The first of these, which lies midway between Yenangyaung and Ondwe, 
appears to be a narrow fold with steep dips; the crest is formed by beds 
of doubiful age, which are perhaps uppermost Pegu. Although certain 
considerations tend to discount the value of this anticline as a source of 
oil, the general conditions point to it as being worth testing. 

Whe Yedwet-Wetchok anticline has already been described by 
Mr. E. H. Pascoe (Records, Vol. XXXVI, p. 286). 

29. The Gwegon-Pongon anticline is merely the continuation of the 
Kabat fold, and its prospects as an oil-field are similar to those of Kabat. 

30, After completing sheet 155, Sub-Assistant Sethu Rama Rau 
undertook the mapping of the boundary between the Inrawadi and Pegu 
systems along the western edge of the Yenangyat oil-feld. In conform- 
ity with Grimes’ original classification (Memoirs, Geol. Sure. India, 
XXXVIII, 43), the “Red Bed” was adopted as the basal bed of the 
Trrawadi system and the white sand as the uppermost division of the 
Pegu. The Red Bed has yielded various fossils, including vertebrate 
higher up in the series, near Tabingyaung, a calcareous 
ik forms, was traced for a con- 





























remains, whil: 
zone, containing numerous Upper Si 
siderable distance. 








Opportunity was taken to measure the whole thickness of the Irrawadi 
system, which was found to be approximately 8,500 feet, as against 
Dr. Noctling’s estimate of 20,000 fect. The fossiliferous caleareous 
band occurs at 8,000 feet above the Red Bed. 

BL. During the latter part of the field-season of 1909-10, Sub-Assist- 
ant Sethu Rania Raw examined and collected fossils from the neighbour- 
hood of Payaywa and the Man chaung near Ngape in Minbu district. 
At the village of Pinnebin, there is a coal-seam from 15 to 20 feet thick, 
overlain by a petroliferous sandstone. The coal is of poor quality, and 
often passes into carbonaceous shale; it does not appear to be of any 
economic value. 


Salt. 
82. A preliminary enquiry was made by Dr. W. A. K. Christie into 
the ocenrrence of salts of potassium in the rock- 
salt beds of the Punjab Salt Range. Two 
in the Mayo mine at Khewra and 
pur are promising enough {o justify more 
h it is proposed to carry out during 








one in the small mine at 
extended prospecting operations, 
the next field-season. 
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The Sambhar Salt Lake investigation was proveeded with on the 
aystem, adopted in the year 1907, by which 30 samples of Jake and sub 
terrancan brine from different parts of the Lake-are collected each ye 
Analysis of these has s0 far shown no definite depreciation in the vom 
position of the briue as a result of salt manufacture, 














Samarskite. 
33, The discovery of sumarskite in India has already beew recorded 
(itecords, XXXVILL, 342), but until recently 
Me. Tipper. no opportunity had arisen of making w detailed 
0 its mode of oveusvence. Owing to w request from { 
Madras Goverment for information on the subject, Mr, G. H. ‘Tipper 
was deputed to Nellore for this purpose ou December 26th; his enquiries 
should be completed early in 1911 




















Tin. 
34, Mr. J.J. A. Page paid a flying visit to Mawehi in Bawlake State, 

‘Burma Karonni, in order to examine the tin mines of 
Me, J SA Pages Kehdaung. The route chosen lay up the 


Sulween from Tavoy, and, owing to lateness of the season and difficulties 
of transport, the joumey was a most arduous one. Mr, Page found the 
rocks along the route to consist of various sedimentary types, including 
Limestones, sandstones, slates and conglomerates, referable partly to the 
Morgui and partly to the Maulmain series, Granite and crystalline 
rocks ave also prominent, and are pierwed hy quartz-veins containing wol 
fram and cussiterite, The latter mineral also occurs in the granites. 
At Keb daung (tin hill) the quurtaveins appeur to be the only import 
ant mineral ovcurrence. 








‘Trona, 


35, An investigation was made by Messrs, La Youche and Christie 
into the origin and the resources of the Louar 





Lona Lake : A ‘ 
Me.T, Dela Touche and Lake in the Buldana district of Berar. ‘Th 
Be AE: Car, curious crateriform hollow measures about a 





mile and a quarter from crest to crest of its slightly raised rim, and on 
its muddy bottom, some 250 feet below the level of the surrounding Deccan 
trap country, is a shallow sheot of brine, from which urao (trona). a 
hydrated compound of rhonate of soda, had heen pro- 
fitably recovered for many years. St has, 
however, rendered the impure products obtained from the lake hy simple 











rhonate aud 
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evaporation alwost unsaleable, and the enquiry was undertaken with a 
view to determining what the economic possibilities of the deposit really 
were. 

The resources of the basin, in so far as they could be ascertained 
without borings, have been determined and in a report now in the press 
suggestions have been made for their more efficient realisation. The 
vexed question of the geological structure of the neighbourhood, import- 
ant on account of this being the ouly instance of late voleanic activity— 
if it really were such—in the Peninsula, has been fully discussed by Mr. 
La Touche, who, rejecting the theory of voleanic explosion suggested by 
Dr. W. T. Blauford and supported by Mr. R. D. Oldham, considers it 
to be due to a sudden inrush of vapour or molten rock from below through 
fissures that did not penetrate to the surface, the central part of the 
“blister” thereby formed afterwards collapsing into the hollow beneath, 
when a Interal fissure had allowed of the escape of the imprisoned gas or 
Java. ‘The origin of the salts in the lake basin has also been discussed, 
the analytical data affording corroboration of Blanford’s theory that the 
deposit is due simply to evaporation of the stream water in the absence of 
an exit. 


Water. 


36. In addition to the usual large number of references, both from 
officers serving under the various Local Governments as well as from 
private individuals, on the subject of the prospects of artesian and other 
borings, special investigations were made into the conditions prevailing 
in various parts of Gujarat and Broach in the Bombay Presidency, and 
also at Ongole in Madras. 

In Gujarat, the scarcity of potable water has led to an attempt being 

a. made to obtain a sufficient supply either from 

artesian sources or from deep borings in the 

alluvium. It was originally suggosted by the Geological Survey that 
trial borings should be put down in the neighbourhdod of Wadhwan, but, 
owing to various considerations, sites were eventually chosen, by the local 
authorities, at Dholka and Sanand. A Calyx drill belonging to the 
Geological Survey was lent for the purpose, aud borings were sunk into 
the alluvium; water was found at depths of 304 fect and 200 feet re- 
spectively at Sanand and Dholka. ‘The borings were not carried through 
the alluvium, and the water was consequently not under artesian con- 
ditions. Although the water obtained at Sanand was finally found not 
to be potable, the experiments conducted hy the Local Government are 
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regarded as decidedly promising since they indicate the presence of water 
in considerable quantities at no groat depth below the surface. 
87. Mr. H. Walker, who was deputed to examine various sites in 
Broach : Gujarat, came to the conetusion that there is a 
Me H Walker. greater probability of obtaining water from 
deop borings in the alluvium than from artesian sources in the Tertiary 
and Mesozoic rocks underlying it. At Broach, on the other hand, he is 
of opinion that an artesian supply may be obtained from the Tertiary 
sandstones and grits which crop out to the south-east and, dipping to- 
wards the north-west at angles varying from between 30° and 40° to 
between 5° and 109, pass under the Nerbudda alluvium on which the 
town stands, Mr. Walker recommends that, if necessary, a boring 
should be carried to a depth of 2,000 feet. Me does not expect that the 
artesian conditions will he sufficiently perfect to cause the water to flow 
at the surface, and a certain amount of pumping would probably be 
necessary. 
38, With a view to devising a scheme for increasing the water-supply 
Oagote: of the town of Ongole, Mr. (i, H. Tipper was 
the 0. Tipper, deputed to make a detailed examination of the 
neighbourhood. He found that the local conditions were unpromising. 
‘The town lies, at a considerable distance from rivers of any size, on the 
northern slopes of a small range of hills composed of hornblende-schist, 
the foliation planes of which dip towards the south. ‘The range is sur- 
rounded by a narrow strip. of lateritic gravel of no great depth or extent, 
while the adjoining plains are composed of cotton soil. ‘The present 
water-nupply is derived from wells which have been sunk, in some cases 
through solid rock, in others through gravel and the decomposed gneiss 
underlying it. The latter wells are naturally the chief sources of 
supply. 
‘Three schemes were under consideration : 
(a) a horing at about 1} miles to the west of the town with a view 
to finding water under artesian conditions in the local re- 
presentatives of the Gondwana system ; 
(b) utilisation of rivers; 
(0) a filtration gallery on a line of wells near the town, 

















‘The first of these was rejected on the ground that any water in the Gond- 
wanas would not be under sufficient pressure to rise to the surface, whilst 
the cost of the second was considered prohibitive owing to the great dis- 
tqnce to the nearest river of any size. ‘The third scheme, which had been 
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proposed by the Sanitary Engineer, Madras, although not regarded as 
completely. satisfactory, was recommended as the only practicable 
method of increasing the water-supply- 


Wolfram. 

39. A report has been submitted by Mr. J. J. A. Page on the wol- 
fram of Mawehi in the Bawlake State, Karenni. This has already been 
dealt with under Tin, q.v. 


GEOLOGICAL SURVEYS. 
Assam. 

40. During the field-season of 1909-10, I examined a considerable 
area of hitherto wusurveyed (ervitory in the Naga Hills between Kohima 
and the Disang river, ‘The only rocks met with were members of the 
Disang, Tipam and Dihing series. Fossils, including an ammonite, 
were found for the first time in the Disang shales, and although they 
were unfortunately not determinable, they indicate that this series is at 
Jenst in part pre-Tertiary. The question has been dealt with in a paper 
published in the Records, Vol. XL, p. 283. 








Burma. 
41, Mr, Stuart was engaged throughout the field-season in mapping the 
Heazada District: Henzada district. In the General Report for 
“Mee M, Stuart. 1909, attention was drawn to the fact that 


‘Mr. Stuart had observed an unconformity in Western Prome between tlie 
Kama clay and the overlying marine beds which had always been regard- 
ed as the upper part of the Pegu system. These marine beds Mr. Stuart 
included in the Irrawadi system under the name “ Marine Trrawadi.”” 
In order to avoid confusing established nomenclature by an attempt to 
change the significance of the term “ Trrawadi system,’ he has now 
adopted the name “ Akauktaung series” for these marine beds, which he 
has found also in Henzda, where they are said to overlap the whole of 
the Upper and Lower Prome series and to rest directly on the Sitsayan 
shales. He regards them as of middle miocene age 














Central India and;Rajputana, 
42. Mr, Jones continued his revision of the geology. and his investi- 
Gwalior: gation of the minerals, of the Gwalior State 
4 . Jones. in those parts which lie to the west and south 
of the area begun last season (General Report for 1909-10, p. 69). 
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‘The re-examined area lies between latitudes 24° 48” and 26° 40" and 
longitudes 77° 40 and 78°20’. ‘The rock groups do wot differ from ‘hose 
summarised in last year’s General Report and are:— 

(1) Bundelkhand gneiss with quartz reefs and dolerite dykes, 

(2) Upper Vindhyan sandstones and shales, lying unconformably 
above the gneisses and also above the Gwalior represent 
atives of the Bijawars, 

(8) Laterite, and 

(4) Alluvium. 


43. In his progress report Mr. Jones remarks on the general geology 
of the area being very similar to that of the area surveyed the season 
before, As before, also, he does not find anything to dispute in the 
original mapping of it ax carried out by Messrs, Hacket and Kishen 
Singh, with the trifling exception of a few laterite hills which he found 
to be sandstone, in the Vindhyun aren, He has, therefore, submitted no 
now maps, and the bulk of his report is descriptive of local occurrences of 
the rock systems mentioned above. 

. With the exception of some galena at Aindhar, which has already 
doen referred to, nothing of special economic interest was observed. 

45, Except for a few weeks spent in investigating the effects of the 

twee: Baluchistan earthquake and a passing examin- 

‘Me. As M Heron. ation of the Kirana hills, Punjab, Mr. Heron 

was engaged the whole season in continuing his work in Alwar State, the 
ressurvey of which is now almost finished. Ax Mx. Heron proposes put 
ting his results in memoir form at an early date, it will be sufficient here 
to note that his matured conclusions, after a second season, agree with 
his views bviefly outlined in the last General Report (p. 71), a8 to the true 
sequence of the formations, whie in follow Hacket’s original 
sme as opposed to his (Tacket's) 






































At the same time there are many minor differences the new 
and the old survey, and a much greater accuracy of delineation of the 
geology as displayed in My. Heron's new mapping, which, together with 
his photographs, sections, and detailed potrological studies, should afford 
material for a full descriptive account of this complicated region, whose 
geological interpretation has long remained uncertain. 

46, Mr. Daru continued his survey of Banswara, which he practically 

Belgteial completed, by filing in the remaining blanks 
Me, Dara, on sheets 175, 176 and 177 of the Central India 
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and Rajputann survey left over from last year, and with the addition of 
about 50 square miles in sheet 178. 

Alluvium, Deccan Trap, Aravalli series and crystalline rocks eon- 
tinue as before throughout the region, and Mr. Daru’s results may be 
briefly stated to he an extension into the new area of the mapping of the 
rock groups alzeady begun by him. 

The stratigraphical order of the members of the Aravalli series among 
themselves, tentatively adopted by Mr. Daru (see General Report for 
1909-10, p. 73), has, however, been finally rejected by him. He finds 
that limestones and even conglomerates have been intercalated at various 
horizons between the slates, ete., though a conglomerate hand has often 
deen found next to the supposed older erystalline rocks. 

47. With regard to the problem of the intercalations of those ery- 
stalline rocks and the Aravallis referred to in last year’s General Report, 
he now writes :— 

“Although, in this report, following the arrangement of my pre- 
ceding report, the crystalline intrusives and gneisses are 
placed as if belonging to an age prior to that of the Ara- 
vallis, the validity of such a course is open to dispute, 
especially with respect to this season’s work. Intrusion has 
undoubtedly taken place into the Aravalli rocks, the intru- 
sives have at times taken on gneissic characteristics, and 
have yielded boulders for the Aravalli boulder-beds; and 
these intrusives and gneisses are indistinguishable from 
those occupying larger but comparatively insignificant 
areas, Probably, therefore, the Aravallis and the intru- 
sives and gneisses seen this season are coeval; some of the 
latter are undoubtedly subsequent to the Aravallis as can 
be seen from the way these have been disturbed. ‘The 
same might, but with much less certainty, be said of the 
quartz-veins forming such a conspicuous feature of the 
Aravallis.” 








Central Provinces. 

48. The previously unsurveyed portion of Chanda district shown on 
Atlas sheet No. 73 was mapped geologically. 

pagtands district: Me. PN. Tt was found to consist chiefly of crystalline 
rocks, with a small patch of Vindhyans (con- 

glomerate, sandstone, shale and limestone) in the extreme south-western 
corner, A red sandstone occurring at Markhunda on the left bank of the 
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Wainganga is regarded as possibly of Gondwana age. ‘The crystalline 
rocks comprise three groups :— 


(a) a series of quartz, mica and hornblende-schists, with gneiss 
and argillite; 

(b) gneissose granite; and 

(0) diabase, granite and quartz, 


The schistose gneisses (a) are regarded as older than either (b) or (c). 
They contain a bed of hematite which may be of economic value, 


Punjab. 

49. Dr. G, EB. Pilgrim has been engaged on a general geological 
survey of the Sub-Himalayan Tertiary zone 
Kangra dist: between the river Ravi and Subathu, included 

Oras Fakta, 4 $0 Foy the most part in the districts of K 
Anatant Vinay Race the most part in the districts of Kangra 
and Hoshiarpur, in the State of Chamba, and 
the Simla Hill States. Ho was accompanied during part of the time by 
Sub-Assistant M. Vinayak Rao, to whom was entrusted a portion of the 

‘mapping, and on whose work Dr. Pilgrim reports favourably. 


Speaking broadly, the general geological and structural features 
follow those indicated by Medlicott on the map accompanying his memoir 
on this region (Mem., Geol. Surv. India, IIT, pt. 2). A few modi- 
fications, however, have been found advisable. Medlicott omitted to 
differentiate between the Nahans (Lower Siwaliks) and the Siwalike 
(Upper and Middle Siwaliks) to the north-west of the Sutlej, except 
along the innermost zone. It has now been found possible to separate the 
Nahans as far as the river Ravi, but, in the middle portion of this aren 
lying between the river Beas and a line joining Una (31° 207: 76° 20’) to 
Mandi (81° 49’: 76° 69"), only Upper and Middle Siwaliks are exposed 
from the Nahan boundary fault mapped by Medlicott right down to the 
plains. This absence of lower beds is due to the fact that the axes of the 
various folds dip both from the north-west as well as from the south-east 
towards this middle portion, As a result the upper beds have been 
removed by denudation from off the country to the north-west and south- 
‘west, thus exposing to view the older heds. ‘The upper boundary of tlie 
Nahans (Lower Siwalik) is appropriately fixed hy some very constant and 
very characteristic hands of red caleareous nodular clay, below which the 
saridstones are harder and, with the exception of a slightly pebbly zone 
gauch lower down in the series, contain no pebbles. This zone of red 

F 
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nodular clays is considered to belong to the uppermost part of the 
Lower Siwaliks; the fossils found in it—Dinotherium, Amphicyon pala 
indicus, Giraffa, Dorcatherium, Hipparion and Hemimerys pusillus (?)—~ 
seem to point to a fauna which is more closely related to the Lower 
Siwaliks of Sind and Chenji in the Salt Range than to that of the typical 
Middle Siwaliks of the Salt Range. These nodular clays are very similar 
in appearance to those which are found in the Lower Siwaliks of the Salt 
Range. At Nurpur, certain pisolitic, pyritous beds associated with the 
red nodular clays resemble so closely the Lower Siwalik beds of the Kala- 
wala Rau in the Siwalik Hills to the north of Saharanpur as to lead 
Dr. Pilgrim to correlate the two. At the same time, there is little doubt 
that they represent a higher horizon than the Chenji one, and must: be 
put at the very top of the Lower Siwaliks. The fauna, when more fully 
known, will probably prove to be intermediate between that of the typical 
Lower Siwaliks of Chenji and that of the typical Middle Siwaliks of 
Dhok Pathan and Asnot. 

60. The lowest member of Medlicott’s Sirmur series, the Subathu, 
sensu stricto, is easily separated from the Dagshai-Kasouli group, Its 
fossils prove it to be of Rhirthar age, and Dr. Pilgrim considers that 
stratigraphically as well as paleontologically, a great unconformity 
exists above this horizon, 

61. There seems to be considerable probability that the Dagshai- 
Kasauli series passes up conformably into the Nahans. What Medlicott 
suggests to bo an intermediate group (Mem. Geol. Surv. India, IIT, 
pt. 2, pp. 182, 183), though mapping it for the most part, but not 
universally, as Nahan, occurs along the base of the Nahan outcrop 
dotwoon Naini Dovi (31° 18’: 76° 36") and Pinjor (30° 44’: 76° 58"). Since 
theso beds can be readily separated from the Nahans by their character- 
istic purple colour and by the greater hardness of the sandstones, while,” 
‘on the contrary, their separation from the Dagshai-Kasauli group is a 
matter of extreme difficulty, it will most probably be found convenient 
to unite them with the latter series, 

62. The pebbly sandstones above the Nahan nodular elays contain, 
north of Babhor (31° 24": 76° 26"), Mastodon sivalensis; they are harder 
than the typical Upper Siwaliks of the Pabbi Hills and elsewhere, and it 

















of the Salt Range area. ‘The 
thiekness of this portion probably varies from some 500 feet to 5,000 
feet. It is, however, a matter of extreme difficulty to fix the boundary 
detwoen it and the Upper Siwaliks; the position of such boundary ean 
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only be very approximate, and is based on the harder nature of the sand- 
stones and on the occurrence of somewhat concretionary beds and calcare- 
ous bands. The Upper Siwaliks are often fossiliferous down to some 
3,000 fect below the top. Near Pinjor (30° 44’: 76°68) and between that 
place and Rupar (30° 58": 76° 36"), remains of the characteristic genera 
occur, amongst them being Hguus, Bos, Camelus, Elephas, Sivatherium 
and Merycopotamus, 

53, The so-called ‘ Belaspur conglomerate,” mapped by Medlicott 
as Nahan, is regarded by Dr. Pilgrim as Upper Siwalik, while the sand- 
stone overlying it he believes to be Middle Siwalik. He also assigns an 
Upper Siwalik age to the thick beds of conglomerate which are met with 
at various places along the inner boundary of the Tertiary, faulted 
against the metamorphic beds. ‘This conglomerate occurs in the hills 
below Dalhousie and continues almost as far as Dharmsala; it is seen 
again between Mandi and Beijnath. In all these cases it has been 
mapped by Medlicott as Nahan, 

54, The “Barsar” fault and the Nurpur fault axe not on the same 
line of dislocation. ‘The former fault has not been traced by Dr. Pilgrim 
appreciably farther to the north-west than the river Beas, ‘The latter, 
which he regards as a branch of the ‘Gamber ” fault, arises some little 
way to the north-west of Juwalamukhi (81° 68/: 76° 23"), Tt seems to be 
cut off to the south-west by a cross fault which runs from Deira Gopi- 
pur through the Juwalamukhi range and probably extends past the so- 
called “ Puthiar promontory” near the Neogal river. ‘The fault mapped 
by Medlicott to the south-west of the Naini Devi range appears really to 
take its rise immediately east of Naini Devi (31° 18’: 76° 36") and to 
continue as a boundary fault between the Upper Siwaliks and the purple 
intermediate beds mapped by Medlicott as Nahan, but which Dr, Pilgrim 
prefers to include with the Dagshai-Kasauli series. ‘This fault continues 
to the hills below Nahan, though often obscured hy post-Tertiary deposits. 
‘The structure of the Naini Devi and Sola Singhi ridges was regarded by 
Medlicott as that of a syncline, ut is regarded by Dr. Pilgrim rather as 
that of a much folded anticline, 

















55. During the summer, Mr. Middlemiss continued his revision of 
“Kashmir: the survey of Kashmir, and by detatled ex- 
Me. CS: Midlemiss, amination of the Sind valley up to the Zoji La 


and of parts of the Pir Panjal, ndded still further to the already large 
stock of valuable scientific information acquired by him during the Inst 
few years. Mr. Middlemise? work shows that Lrydekker’s interpretation 


of the age and structure of the Pir Panjal requires modification in many 
Fe 
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important respects, the most striking new fact being the absonce of any 
pre-Carboniferous rocks and the continuation of the Lower Gondwana 
and Triassic beds along the north-eastern slopes of the range from Gul- 
marg to the Golabgarh Pass, where they cross the crest. ‘The range is 
therefore composed of members of the Carbon-Trias squence and con- 
stitutes a separate tectonic element, distinct, on the one hand, from the 
younger Sub-Himalayan and Nummulitic zone to the south-west and, on 
the other, from the older zone or zones, to the north-east, comprising large 
areas of rocks of pre-Carboniferous age, 

‘Mr. Middlemiss’ results are published in Records, Geol. Surv. India, 
Vol. XLI. 

56. During the field-season of 1909-10, Mr. A. M, Heron visited the 
small groups of hills of the Jech and Rechna Doabs. 

There are in all four groups, viz., at Kirana, at Chiniot, at Sangla, 

Kirasa Mls: ‘and at Shabkot. These hills are of peculiar 
Mes AM Heron. interest. as being at only a comparatively short 

distance from the fossiliferous belt of the Salt Range, to which, however, 
they appear to bear no stratigraphical or lithological resemblance, 
According to Mr. Heron, they consist of highly altered slates and 
quartzites, which stand almost vertical and strike from N, W. to 8, E, 
On the southern part of the Kirana Hills, there are numerous bands of 
base and dark chert-like rocks. ‘The general facies of the whole series 
of exposures is said to be somewhat similar to that of the Alwar and 
Ajabgarh divisions of the Delhi series, 
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GEODESY. 


BY 


J. ECCLES, M.A., 
Buporintendent, Trigonometrical Surveys. 


PRINCIPAL ‘TRIANGULATION, 


Operations during the cold weather season of 1910-11 and the hot 
weather season of 1911 were carried on in the following provinces :— 


(1) Burma (Myitkyina district and the Southern Shan States), 
(2) Kashmir. 
(8) Central India, 


(1) Burma. 
(a) Myitkyina district. The Upper Irrawaddy Series. 
yi w y 


Lieutenant Cardew continued this series from the side Marau H, S.— 
‘Matu Bum H, S. on whieh last year’s work closed. 

He commenced operations on November 6th, 1910, and completed 
observations at eight stations, closing work on tho 30th March 1911. Ho 
extended the series, 100 miles in a westerly direction, by means of three 
quadrilaterals. 

Lieutenant Cardew had hoped to close his work on the Mandalay 
Meridional Series, but the difficulty of clearing the dense forests on the 
hills delayed the work to such an extent, that the last figure had to be 
left unobserved. 

‘Tho ten completed triangles have an average triangular error of 
0'875 and the triangulation covers an area of 1,760 square miles. 

In addition to the triangulation work, Lieutenant Cardew observed 
an astronomical azimuth at Kumon Bum. ‘The value of this azimuth 
differs from the geodetic value hy 7/02. 

‘The observations at all stations were taken with a two-microscope 12” 
theodolite, 





(b) Southern Shan States. The Great Salecen Series. 


‘This series emanates from the side Ubyetaung—Katha of the 
Mandalay Meridional Series, on meridian 96°. It runs thence due 
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cast, between the parallels 23° and 249, till it reaches the Salween 
river which it then follows in a southerly direction to parallel 22°. 
It then again bends eastward till it meets the eastern frontier of Burma, 
along which it is proposed to continue the series. 

‘The work had closed in March 1909 at a point midway between the 
Salween river and the eastern boundary of Burma, 

It took six weeks for the detachment to march from Thazi on the 
railway to Loi Lung, the first station of observation, and observations 
were therefore not commeneed till December 7th. 

Licutenant King, R.E., who was in charge of the detachment, took 
observations at five stations, 

Thick haze sct in on the 19th Vebruary rendering the continuation 
of the triangulation impossible. ‘The haze cleared sufficiently towards 
the end of the month to enable Lieutenant King to observe an azimuth 
at Hsam-Hsum by means of a referring mark set up a few miles away 
from the station, On completion of this azimuth the work was closed. 

Lieutenant King extended the series about 74 miles in a south- 
easterly direction by means of one quadrilateral and one tetragon. 
The nine completed triangles have an average triangular error of 
0753 and the triangulation covers an area of 2,200 square miles. 

The value of the astrouomical azimuth observed differs from the 
geodetic value by 735, 

Tho obsorvations at all stations were taken with a two-microscopo 12" 
theodolite. 

(2) Kashmir. 
(a) Phe New Kashmir Principal Series 


Owing to the heavy winter experienced in Kashmir in 1910-11, the 
commencement of operations on this series was somewhat delayed. 

Lieutenant Bell, R-E., who has been the observer this year, con- 
tinued the series from the side Rutha Pahar H. $.—Chotiwala H. 8. 
on which Mr. Hunter closed his work last year, 

Lieutenant Bell began his observing work at Liowi on the Mth 
June 1911, and by the 26th Tuly had completed observations at four 
stations. ‘The heights of these average about 16,000 ft., the highest 
being Liowi 17,480 ft. 

‘The series has been extended some 60 miles in a northerly direction 
by means of two quadrilaterals to parallel 35°-45/. The eight completed 
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triangles have an average triangular error of 0"60 and the triangulation 
covers an area of 730 square miles, 

The observations at all stations were taken with a two-microscope 12” 
theodolite during this season. At the end of last season, owing to the 
iffeultes experienced in tramporting the 12" theodolite to the top of 
Chotiwala H. 8. it was considered advisable to use an 8" theodol 
The forward rays from this station were consequently observed with 
this instrument. The loss of accuracy is shown by the fact that there are 
‘two triangles, which include the angles at this station, in each of which 
the triangular error exceeds one second. 


Lieutenant Bell and Mr. Wainright, the latter of whom had been 
employed on building forward stations, have now started to reconnostre 
the country north of Gilgit, in order to decide whether it will be feasible 
to carry the triangulation on and finally connect up with the Russian 
triangulation on the Pamirs, Lieutenant Bell has visited the Darkot 
Pass and has reported that the peaks of the Sakis Jarab range are in- 
accessible, 











(8) Teram. Kangri. 

Mr. Collins ossisted by Mr, Wyatt started from Srinagar in May: 
for the purpose of definitely locating and observing the true height of 
Teram Kangri, the high Himalaya peak discovered by Dr. Longstaft 
during his explorations in 1900. 

‘The two officers, making their head-quarters at Leh, visited several 
of Montgomerie’s old trigonometrical stations, but as no glimpse of 
Teram Kangri could be obtained from any of these, Mr. Collins pro- 
ceeded with his plane-table to make a rapid reconnaissance to the north, 
leaving Mr. Wyatt to follow in his footsteps and bring up the triangu- 
lation. 








Mr. Collins’ lust report, dated 6th Tuly, states that he proceeded up 
the Nubru Valley and obtained observations to Teram Kangri from two 
peaks aud hoped to observe it from a third, Mr, Collins places Teram 
Kangri 6 miles south-east of the position assigned it by Dr. Long- 
staff and gives its height as 24,272 ft. ‘The data whieh Mr. Collins haa 
available for basing his computations are derived from his plane-table 
and his aneroid barometer and his results cannot therefore be regarded 
au final: 0 soon as the triangulation is brought up to his stations of ob- 
servation, it will he possible to give definite information, both as to the 
position ‘and height of Teram Kangri. As regards the height, the 
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error is not likely to be considerable and it may be taken as cortain that 
the final corrected height will not approach that of Mount Everest. 


(3) Central India. 

‘The work in Central India consisted of the revision of heights on the 
Great Aro Series, Work commenced at the Sironj base line on January 
th, 1911, and closed on March 20th, 1911. 

In all, the heights of ten stations have been revised. ‘There was 
difference of about 5 ft, in the new and old value of the second station 
Bhaunrasa, the old value being in excess of the new value: this difference 
remained fairly constant in the remaining eight stations, 


Base Lines. 


A detachment was engaged in the selection of sites for base lines in 
Burma, with a view to their measurement, in the near future, by means 
of the new Invar wire apparatus. ‘This apparatus allows of tho 
measurements of base lines of much greater length than those measured 
in India by means of the Colby compensation bars and it was hoped that 
a fairly level stretch from 15 to 20 miles long could be selected. 

Mr, MeInnes, who was in charge of the work, reconnoitred the coun- 
try round Myitkyina, Bhamo, Toungoo and Prome, but was unable to 
obtain suitable sites for baso lines of the length proposed. He prepared 
two sites, one at Bhamo 9 miles in length, the other at Prome about 13 
miles long; if more favourable sites eannot be found, the measurement 
of theso lines will have to be undertaken. 

‘Tho Invar wires themselves were received at Dehra nearly two years 
ago, but the new metre and four metre standards have not yet been re- 
ceived, 60 that there has been no possibility of carrying out @ com- 
parison of the wires. Until this has been done, no actual measurements 
‘can be carried out with the wires, 





‘SECONDARY TRIANGULATION. 


‘Three detachments were employed on secondary triangulation, one 
in the Southern Shan States, the other two in Assam, 


ASTRONOMICAL. LATITUDES, 

During the season of 1910-11, latitude observations were made at ten 
stations; of these six were in Sind and Baluchistan, and four in the 
Siwalik Hills to the south and south-east of Dehra Dun. 
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Special interest attaches to the Sind observations as they are the 
first astronomical latitudes which have been taken in this region. 


‘The positions of the stations must be described in some detail, 
(1) Khojak h.s, Lat, 30° 61', Long, 66° 87, Height 7,851 st. 


‘The station is on one of the peaks of the Khwaja Amran range, 
which runs from north-north-east to south-south-west in an almost 
straight line for many miles, ‘The general topography is fairly similar 
in character on the two sides of this line; on the west lies Afghanistan, 
and on the east the knotted hills of Baluchistan, The distribution of 
the mountains within a radius of 60 miles is such as to lead one to ex- 
pect uo marked deflection of the plumb-lin 


(2) Quetta, Lat. 30°12’, Long. 67° 3', Height 5,500 ft. 


‘The distance from Khojak h.s, is about 50 miles, Quetta lying to the 
south-east, 

In the surroundings of Quetta there is again an apparent balance of 
masses to the north and south, and there is no cause for deflection of 
the plumb-line s0 evident as to be detected by an inspection of the map. 

(8) Mach, Lat, 20° 53!. Long, 67° 21/. Height 8,082 it. 

‘This station is situated in the Bolan Valley about half way between. 
the point where the railway emerges into the Dasht and that at which 
it leaves the plains, Here there is a notable excess of hills to the north 
of the station, ‘To the south-east the hills fade away into the plains, 
the foot being about 20 miles distant. To the south, though there are 
hills, they are much less lofty than those to the north. From west to 
south-west, the hills are high, possibly on the whole rather higher than 
those that lie between west and north-west, but the excess here is much 
Jess marked than the deficiency in the remainder of the southern semi- 
circle, A northerly attraction is therefore to be expected at this station, 

(4) Dasti. Lat, 20° 0/, Long. 67° 66". Height 316 ft. 

‘This station is situated in the plains. Its distance from the foot of 
the hills is about 25 miles, the nearest point being in a north-west 
direction, In a northerly direction the hilly are about 40 miles distant. 
If we estimate that from west to north-east (clockwise) a belt between 
circles of 40 and 80 miles radius respectively is occupied by hills, 
‘on the average 5,000 ft, higher than the station, the attraction will be 
(vide Professional Paper No. 5, page 60)— 

0000742 x 6000 x 1°766-=6"'6. 
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This may bo taken as a rough indication of the attraction which the 
topography within 80 miles might be expected to produce. If the in- 
vestigation be extended it will unquestionably indicate that a larger 
attraction than the above is to be expected, for the country to the north 
is all elevated while that to the south is low-lying. 

(6) Dumb. Lat, 28° 16/. Long. 68° 17/, Height 183 ft. 

This station is situated in the plains a few miles west of Tacobabad. 
‘The nearest hills lic about 30 miles to the north-east and 50 miles to 
the west respectively, An analysis of the topography would un- 
doubtedly show that a northerly attraction was to be expected here, 

(6) Sultan-ka-Got. Lat, 28° 4! Long, 68° 39/. Height 213 ft. 

‘This station is situated near the town of Shikarpur. ‘The character 
istics of its situation are similar to those of Dumb, but the hills aro now 
more remote. 


‘The results of the observations are as follows :— 











Name of lation, Aatol Lat Aa. 
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* TUeso values aro provisional as the cowpatations aro not yet completes 


A. negative value of A—G denotes a northerly attraction of the 
plumb-line. At Khojak and Quetta the results are of the nature that 
ain ingpection of the neighbouring topography had led one to expect. 
There is a passage in Professional Paper No. 5, page 52, on the sub- 
jeot of what inferences could be drawn from an observation taken at 
point ‘ beyond Quetta.” 


‘The present observations though not {aken in exactly the region 
contemplated by Colonel Burrard, yet go some way to prove that the 
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initial latitude of the survey, namely, that at Kalianpur, is not much 
affected by local attraction, 

‘The fact that the deffections at Dasti, Dumb and Sultan-ka-Got are 
so much smaller thon that at Mach, and the progressive diminution in 
these deflections, indicate a structure similar to that found at the foot 
of the Himalayas, namely, a trough of low density at the foot of the 
Lilla, weceted, ata considerable Ustnce, by a belt of abnorually igh 

lensity. 

‘The present observations point to the conclusion that the place of 
maximum density is further to the south-east than Sultan-ka-Got. 
‘The results of the latitude observations are in good agreement with those 
of the pendulum observations made in 1906-07. ‘These observations 
showed a large deficiency in gravity at Sibi and Mach, and an excess 
at Jacobabad. Further observations both of the intensity and direction 
of gravity at stations along the Indus and to the south-east of the river 
are required. ‘The lobe of the mountain region which projects to the 
south between Sibi and Dera Ghasi Khan is a feature which does not 
occur elsewhere on the long line of the ranges that shut in the north of 
India, and it deserves a detailed examination. 

Of the four stations in the Siwaliks, Shorpur is on the main ridge, 
close to the Mohan Pass, where the road from Saharanpur to Dehra 
crosses it, The other three stations aro all on the plains side of the range. 

The positions of the stations and the results of the observations aro 
shown in the following table: — 











Name of sation ag. | tone. | 








Tels Riles eon ao ieay [ue 
Tacks 5 | gaa | 70 49h 04 OOF 20.04 
Hatt « | 93000 | 19 044 = 90 12 ITO —g0-8 
Bolawatla. | 9492 | 27 6 or20 |g 6 BRay | 2500 


Storpur | 3016 | 77 18 4550 0 13 1459 | -31 0 











At the east end of the base, which is at the foot of the Siwalike on 
the Dun side, nearly due north of Shorpur, the value of A—G is ~30"'37, 
vide Professional Paper No. 6, table after page 14. 
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It is remarkable that the northerly attractions at the cast end of 
the base and at Shorpur are greater than those at the other threo 
stations, It indicates that the approach to the Himalayas is a more 
important fact than the change from the one side to the other of the 

ange is so rugged and precipitous that it is difficult to 
ars a formidable barrier, but the amount of matter 


contained in it is probably not very great and of low density. 





Pendulum Observations. 


The year’s work is interesting as affording the first gravity results yet 
obtained in Burma, Observations were taken at oleven stations with the 
results shown in the attached table, ‘The orographical corrections have 
not been fully computed yet; but in no case can the correction be large, 
and therefore the results now given may be accepted as representing 
very closely the actual state of things. 

(2) During the recess, computations of the effect of the whole sur 
face of the earth on gravity at stations in India were commenced, using 
the hypothesis and zones devised by Mr. Hayford of the U, 8. Const 
and Geodetic Survey in his isostatic enquiries, Commencement was 
made from the Antipodes, and it has been found possible to use inter- 
polation very freely for the more distant parts of the earth, increasing 
the number of the computed stations as the zones approach nearer to 
them, 

‘Tho stations used for each sot of zones are then plotted on a map of 
India and contours of equal attraction (according to this hypothesis) are 
thus drawn by interpolation, by means of which the attraction exerted 
dy these particular zones can be read off for any required station in 
India. 

‘The most laborious part of the work is now done, and by the end of 
the present recess season it is hoped to bring it to within 300 miles of all 
stations; after which it will be a very small labour to compute the effeot 
of the complete “ Hayford ” correction for the whole earth on any de- 
sired pendulum station in India or Burma, 


‘The work already done indicates considerable differences of effect, 
which may somewhat modify the figures used in last year's preliminary 
discussion, which only included the terrain within 100 miles from the 
station. 
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Tidal Operations. 
During the past year tidal registrations by automatic tide gauges 
have been taken at the ports of Aden, Karachi, Apollo Bandar (Bom- 
day), Prince's Dock (Bombay), Madras, Kidderpore, Rangoon, Moul- 
mein and Port Blair. The registrations at these ports have been satis- 
factory. 
Levelling Operations. 
During the year 1910-11 the following lines of precise levelling wore 
run: 





(@) In the Punjab. 
. Ambala to Solon, 
2. Dera Ismail Khan to Chunda, 
Darya Khan to Rawalpindi vi@ Khushab, and Khushab to 
Shahpur. 
4. Rawalpindi to Murreo, 
Nowshera to Risalpur, 


(b) In Bombay, Madras and Goa, 


1, A number of branch lines to connect bench-marks along the 
old Lines of levels between Bombay and Igatpuri and Bom- 
bay and Lonavla with new rock-cut bench-marks in the 
ghits, 

2. Poona to Ahmadnagar. 

3. Morgugao to Bagalkot vid Belgaum, 

4, Belgaum to Hubli (revision), 


(0) In Bastern Bengal and Assam. 


1, Gauhati to Dibrugarh, 
2. Gaubati to Dumpep rid Shillong. 
These lines comprise three which run from the plains to the bills, 
riz., Ambala to Solon, Rawalpindi to Murree, and Gauhati to Shillong. 
The programme had originally included an extension from Murree, 
vid Baramula to Srinagar and other points in the valley of Kashmir, 
but as the Kashmir Durbar took exception to the cost of the connection 
with the India level net, and as without this the work would have had 
no geodetic value, the scheme was abandoned. 


BOYANICAT, SURVEY. 0 


BOTANICAL SURVEY. 
ay 
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Eastern India.—fwo fasciculi—comprising 6,000 numbers—of the 
enumeration and identification of the non-herbaceous phanerogams culti- 
vated in the Royal Botanic Garden, Caleutta, have appeared during the 
year, while the numbers between 6,000 and 10,000 are now in the press, 
Thero are still left over 3,400 numbers for identification before the first 
part of the catalogue can be nominally completed, 

An account of the results of Messrs, Smith and Cave's expedition to 
the extreme north-west of Sikkim that was referred (o in las 
has been issued as a number of the Records of the Botani 
with a map and two photographic plates. ‘The species new to science 
yielded by the collection include Clematis zemuensis, Arenaria thanguen= 
vis, Astragalus zemuensis, Potentilla perpusilloides; Sazifraga Nona- 
Kensie, coarctata, 8, invonspicua; Sedum Levi 
Smithii, 8. Fischeri, 8. Carei, 8, Oreaites, S. Querai, S. Gagei; 
manthodium cuculliferum; Primula atrodentate, P. Caveana, P. flagella. 
ris; Parajaeschkea Smithii, Aphyllorehis Pantlingii, Alium Gageanum, 
Of these Parajacschkea is a new genus of Gentianacew described by Mr. 
I. H, Burkill. In July-August of 1910, Mr, Smith was deputed to 
explore the south-east comer of Sikkim, more particularly the ridges 
lying between the Cho-La and Tanka-La, Both those passes had heen 
visited previously by botanists, but not yery much was known of the 
vegetation of the intervening country. During his tour Mr, Smith 
collected over 6,000 specimens and made careful observation of the 
vegetation, A detailed account of the tour and its results will appear in 
the Records of the Botanical Survey so that here only a brief summary 
need be given, Summer on the Cho-La range would appear to be short 
and very rainy, the rain coming more as a steady drizale than in heavy 
downpours, with rather n limited amount of sunshine in consequence, 
‘The flora is less diverse than that of northern Sikkim, ‘The dominant 
orders are Bricace, Primutucew, Composite, Crassulacea, Sazifragacee 
and in a less degree Ranunculaceae, Caryophyllacea,, Juncacea, Cyper- 
acew, Graminew, Serophulariacea, Grntianacew, Salicacew. ‘The 
more important genera are Rhododendron, Primula, Senecio, Sedum, 
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Sazifraga, Potentilla, Gentiana, Pedicularis, Salie, Swertia, Meconopsis, 
Ranunculus, Anemone, and in a less degree,—Juncus, Corydalis, Rheum, 
Codonopsis, Parnassia, Arisema, 

Prominent species are:~-Abies Webbiana, Clematis montana, Chry- 
santhemum Atkinsoni, Swertia Hookeri, Gentiana stylophora, Rhodo- 
dendron campanulatum, Primula sikkimensis, P, retioulata, P. obtusi- 
jolia, P. Stuartii, Trotlius pumilus, Meconopsis paniculata, Iris Clarkei, 
Cardamine macrophylla, Lloydia serotina. 

There were lacking or scanty the tufted Arenarias of north-west Sik- 
kim, Leguminosw, Tamaria, Saussurea and Conifera: except Abies. 

Mr. Smith notes that “ Ranunculacew are represented chiefly by 
Anemone, Caltha, Trollius ond small Ranunculi, These occur in largo 
numbers wherever there is any approach to meadow conditions, Aconites 
are apparently much scarcer than in western Sikkim. Of Berberide«, 
Decaisnea trequents the moist woods just below 9,000 feet, while Berberis 
macrosepata is a trial to travellers on the higher slopes. Meconopsis ia 
plentiful and there are several prolific species of Corydalis, Crucifer@ 
are not well represented, Cardamine sps., Cochlearia sps. and Draba 
elata being the most conspicuous, ‘The almost entire absence of culti« 
vated land precludes many wide-ranging species usually associated with 
agriculture. Of Caryophyllacee the region yielded chiefly species of 
Stellaria and Arcnaria, mostly straggling forms typical of moist alpine 
conditions and very different from the ‘rosette’ plants of those genera 
in northern Sikkim, Zeguminosa are almost entirely absent. Rosacew 
are represented chiefly by species of Potentilla while Rosa sericea and 
Geum elatum are common, Sazifraga shows many species though not 
quite so many as northern Sikkim. ‘This is also true for Crassulacea, 
prolific in individuals but restricted in species. Umbellifera show more 
species than in northern Sikkim but compare unfavourably with the 
Singalela range in number of species and individuals, Both Capri- 
fotiace and Rubiacce are poorly represented, the dearth af species of 
Lonicera being noteworthy. Of the abundant Composite the most con- 
spicuous are species of Senecio of which three are new species. Rhodo- 
dendron and Primula are the most prevalent genera in the area, 
Gentiana and Swertia are also well represented. Boraginee are scarce 
with the exception of Paracaryum glochidiatum and Onosma Bmodi, 
In Solanace, Mandragora caulescens is the only common plant, As 
elsewhere in Sikkim, Pedioularis is well represented while Veronica is 
not uncommon, In the moist forest Utricularia is frequent and two 
species are found above the forest zone. Labiat@ are not common, the 
most conspicuous members being Dracocephalum speciosum, Phlomis 
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sps. and Calamintha umbrosa, Of Polygonum there are several species, 
Buphorbiacee and Urticace are scarce. Prostrate Saliers are abund- 
ant and in the valleys are a few trees of fair height. Among monocoty- 
ledones, Orchis and Habenaria are frequent, round clumps of Zris Clarkei 
in the moist valleys and Lloydia everywhere. Ariseema is prominent. 
Juncacea: and Graminew show an average of species equal to other alpine 
areas of Sikkim.” 

More than twenty new or noteworthy species were discovered. In 
addition to working out the results of his own tours Mr, Smith has also 
worked up the collection made in Bhutan by Mr. J. C. White, C.LE., 
late Political Oficer in Sikkim, and the Sikkim collections generally in 
the Caloutta Herbarium, ‘The following species new to science have so far 
been yielded hy these collections and have been described in No. 6 of 
Volume IV of the Records of the Botanical Survey :—Garuga Gamblei, 
Enonymus tibetions, Pirus hhutanien, Sazifraga Gageana, Pimpinella 
radiata, Pentapterygium siktimense, Primula Whitei, P. Jonarduni, 
Buddleia tibetica, Aerides Greenii, Hedychinm Greenii, The following 
now species also from the Eastern Himalaya have been described by the 
Curator of the Herbarium elsewhere :—Senecio biligulutus, 8. Lagotis, 
S. Chola, Saussurea fibrosa, S, Pantlingiana, 8. nimborum, 8. Laneana, 
Gentiana pluriarum, Siwertia ramos, S. Burkilliana, Species not 
hitherto recorded as occurring in the Eastern Himalaya include Spenceria 
ramaldna Trim., Cydonia cathayensis Hemsl., Rodgersia pinnata 
Franchet, Ribes Grossularia L., Uncaria macrophylla Wall. Senecio 
arnicoides Wall., Calorhabdot Brunoniana Benth., Trichodesma calyco 
sum Coll, & Homsl, 

Mr. J. R, Drummond, 1.0.8, (retd.), has described the following 
now species of Composite from collections made in the Eastern Himalaya 
by Calcutta Botanic Garden collectors or with their aid hy others;— 
Senecio lancifer, S. rumicifotius, M. H. Laveillé has published a 
diagnosis of Hemibera himalayensis as a wew species of Gesneracee from 
the Government Cinchona Plantation, Mungpoo. Mr. W. R. Dykes has 
described Zris himalaica as a new species from near Darjeeling. The 
ross flora has been studied hy Mr. H. N. Dixon who has described as 
new species from the Eastern Himalaya Merceyopsis minuta, M. sik 
Kimensis, M, angulosa and Hymenostylium anotinum. 























A notable contribution to our knowledge of the vegetation of Bengal 
is “A Forest Flora of Chota Nagpur including Gangpur and the Santhal 
Parganahs” by Mr, H. H. Haines, Deputy Conservator of Forests. Al- 
though nominally a Forest Flora the work includes reference also to the 
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principal economic herbs and the more commonly cultivated trees and 
shrubs, ‘The area dealt with is over 87,400 square miles in extent and, 
with the exception of a strip of the Gangetic plain lying along the east 
and north of the Santhal Parganahs, is composed of plateaux and hills 
that vary from 400 to 3,000 fect in elevation, A succinct account is 
given of the topographical and geological features and a comprehensive 
account of the climate and rainfall of the area, ‘The vegetation is essen~ 
tially of the monsoon forest type and more or less deciduous during the 
dry months, although the cool valleys and the tops of some of the highest 
hills exhibit a vegetation differing somewhat from the general type. ‘The 
most characteristic tree of the area ix Shore robusta Gaertn, (the Sal), 
which on the driest aspect gives place to such species as Cleistanthus 
callinus Benth., Anogeissus latifolia Wall., Odina Wodier Rosb., 
Nyctanthes Arbor-tristis Linn. and others of the ‘mixed forest ” type. 
On the driest rocks purely xerophilous species oceur, such as the fleshy 
Fuphorbias and Sarcostemma, Most of the species avoid the evils of 
excessive transpiration during the dry season by declining to wear ony 
leaves, Mr, Haines mentions Sterculia urens Roxb., Odina Wodier Rox 
and Cochlospermum Gossypium DC. as typical examples of trees leafless 
from November to May or Tune, 

















‘Tho area is characterised by the general association of Shorea robust 
Geertn., species of Anageisaus, Bassia latifolia Roxb., species of Gardenia, 
Butea and Srhleichera und the grasses Zschamum angustifolivm Hack. 
and Heteropogon contortus Rem, ‘The common sub-Himalayan asso- 
cintes of the Sal, such as Ditlenia pentagyna Rosb., D. indica Li., Careya 
arborea Roxb., Stereorpermum chelonvides DC. and Stercutia villosa 
Roxb. are scarce in the area, while Teak, Dalbergia sissoo Roxb., Cup= 
lifer: and Conifer are entirely absent in a wild state, Rubiacew 
especially of the genera Gardenia an Wendlandia, Acanthacea, species 
of Bauhinia, Diospyros, Terminalia, Zizyphus and such species as Cleis- 
tanthus coltinus Benth., Nyctanthes Arbor-tristis L., Higle Marmelos 
Aorr. and Dendrocalamus strictus Nees abound. 

















Dillenia pentagyna Roxb., the common sub-Himalayan associate of 
the Sal, is replaced in Chota Nagpur hy Dillenia aurea Sm, ‘The Anona- 
cow are fairly well represented, as also are the small families Menisper- 
macee, Capparidaceer, Polygalaceer, Combretacce and Lylhracea. Un 
the other hand Urticacew, Magnoliacere, Ranunculacew, Cruciferae, Gutti- 
fer, Ternstramiacew, Rosacea, Umbellifera and Lauracee are poorly 
represented. The more important orders according to tlie number of 
species represented are Graminew, Leguminose, Cyperacee, Orchidacee, 
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Composite, Huphorbiacew, Acanthacew, Rubiacee, Scrophulariacee, 
Fiticales, Labiate, Urticacnse, Cucurbitacee. Altogether about a 
thousand species are described or referred to, Keys to the genera and 
species are furnished and notes added with reference to such practical 
points as habitat, times of flowering and fruiting, renewal of the leaves 
and such like, A good map accompanies the volume, 

In Assam Mr. I. H. Burkill, while officiating as Director of the 
Botanical Survey, made along with Mr. 8. C, Banerji a tour in the 
Khasia Hills district. His collections are now being worked up. 





The collections previously made in Assam were worked up as far as 
possible partly by the Herbarium staff at Calcutta and partly by botan- 
ists in Europe. From Mr. Meebold’s Manipur collections—referred to 
in the report for 1908.09—the following new species have been de- 
scribed :—Impaticns spissifura, 1. tencriftora, 1. longirama, I, gibbie 
sepala, 1. odontosepala, 1. rubrolineata, and a new variety of Z. tripe: 
tala Roxb. and of £. levigata Wall., by the late Sir Joseph Hooker, and 
Epipremnum Meeboldii by K. Krause. From other collections there 
have been described as new species—Justicia Craibii by the Curator of 
the Caleutta Herbarium, Uraria Lacei by W. G. Craib of the Kew 
staff, Prunus (Padus) bracteopadus hy B. Koehne, Cirsium Lipskyi hy 
Fr, Petrak, Patamagetin orientalis by 0. Hagsteim, Tinospora Mastersi 
by L. Diels. 


Mr. I. H. Burkill has observed the further spread in Assam of the 
American species Croton sparsifforns Morung that was referred to in 
last year's report as a recent introduction to India, Mr. Burkill found 
it af Shamshernagar, at Tilaguon, at mile 206" a halting place for 
Haflong, at Lumding and at Gauhati, ‘The species seems to have 
spread from Chittagong as ite point of arrival in Tndia, 


Tn Burma Mr. A. Meehold hay partly explored the district of Tavoy, 
ut his collections therefrom still renin to be worked up. In northern 
Burma Captain $. M. Poppin, R.G.A., collected over the hitherto 
unexplored country hetween Mogoung and the Chindwin river, his route 
being through Kamain, Haungpa and Nainpaw. These collections also 
still remain to be worked up. Mr. Toppin hs in addition contributed 
to the Survey his collections made in the neighbourhood of Bhamo. 
Captain R. W. MacGregor, LALS., has sent from the Shan States an 
interesting collection of about 1,600 specimens. Messrs. A. Rodgers, 
G. B.S. Cubitt, and H. W, A. Watson, Deputy Conservators of Forests, 
have sent material from respectively the Ruby Mines district, the Bhamo 
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division and Taunggyi, ‘These and previous collections made by the 
same officers, by Mr. J. H. Lace, Chief Conservator of Forests, and by 
Mr, Meebold, lave been to a considerable extent worked up by the 
Calcutta Herbarium staff and by botanists in Europe. So far these 
collections have yielded the following species new to science: — 
Manglietia Hookeri, Melodorum minuticalyz, Paranephelium Hystria, 
Cratbiodendron shanicum (a new genus), Beaumontia brevituba, Didy- 
‘mocarpus bracteatus, D. graciliforus, Stereospermum grandiflorw 

Nyctocalos shaniea, Lone saleenensis, Stauropsis shanica described by 
the Curator of the Caleutta Herbarium ; Pueraria alopecuroides, Indigoe 
fera Lacei, Ophiorrhiza Lacei, Adenosaeme chasalioides, Gymnema 
Lacei, Swertia Lacei by Mr. W. G. Craib of the Kew Herbarium; 
Impatiens Lacei by the late Sit Joseph Hooker ; Oxylenanthera Lacei by 
Mr. J. 8, Gamble; Osbeckia Hildebrandii by Dr, 0, Stapt; Carer ple- 
siocephala by Mr, Turrill; Xylia Kerrit by Messrs, Craib and Hutchin- 
son; Amorphophallus kachinensis by Dr. Engler and Herr Gehrman, 
A. Krausei by Dr. Engler. From the collections made many years ago 
in the Malayan region by Calcutta Botanic Garden collectors and others 
Mr. J. 8. Gamble has described the following uew species of 
Lauraceae :—Cinnamonum graciliflorum, C. Ridleyi, C. Dechampsit, C. 
Scortechinii, C. aureo-fulrum, (, cinereum; Alseodaphne Wrayi, A, palw- 
dosa, A. insignis, A. Ridleyi, A. pendulifolia, A, borneensis; Notapharbe 
fruticosa, N. Kingiana, N. reticulata, N. sarawacensis, N. Haviland; 
Machilus Scortechinii; Phabe Kunstleri, P. Forbesii; Stemmatodaphne 
perakensis; Actinodaphne montana, A. Ridleyi, A. johorensis, A. olei- 
folia, A. Hullettii, A. ouspidata, A. fragilis; Litsea johorensis, I. 
trunciftora, L, artocarpifolia, L. gracilis, L. Ridleyi, L. quercina, L. 
eylindrocarpa, L. Wrayi, L. Teysmanni, I. machilifolia, L. hirsutis- 
sima, L. fenestrata, L. Foxiana, L., monticola, L, Scortechinii, L. oblan- 
ceolata, L. Kunstleri, L. claviftora, L. Curtisii, 1. megacarpa, L. nidu- 
aris, L, sarawacensis, I. ujongensis; Nevlittea mollissima, N. 
Kedahensis, Lindera Wrayi. Sir Joseph Hooker had described two new 
species of Balsam from the same region—Jmpatiens peltata and 7. 
Vaughanii—and Lieutenant-Colonel Prain has figured and re-deseribed « 
new Labiate genus and species Acrymia ajugifiora. Other new species 
from the same region aro Amorphophallus perakensis and A. carnosus 
described by Dr. Engler and Tinospora macrocarpa and 7. andamanica 
by Dr. Diels, and Selaginella strigosa by the late Colonel Beddome. 


Southern India,—From Madras, Dr. C. A. Barber, Madras Govern- 
ment Botanist, has contributed to the Survey over 800 specimens 
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Mr. C. E. C. Fischer, Deputy Conservator of Forests, has as usual sent 
4 rich collection of over 1,600 specimens. Mr. Alfred Meebold during 
the later months of 1910 made an extensive tour through the States of 
Cochin and ‘Travancore, which yielded a fine collection including rare 
and new species. Mr. Meebold has presented a set of over 2,000 sheets 
to the Calcutta Herbarium. ‘The new species published during the year 
from these and from previous collections from Southern India include 
Vernonia Meeboldii, V. comorinensis, Anaphalis tracancorica, A. Mee- 
boldii described by the Curator of the Caleutta Herbarium Oldenlandia 
Prainiana, Strobilanthes Meeboldii by Mr. W. G. Craib; Impatiens 
Natalia, 1. bababudenensis, 1. microtheca, I. lenta, I. trivhocarpa by 
Sir Joseph Hooker; Anaphyllum Beddomei by Dr. Engler. 


Mx, Meebold has published a sketch of the vegetation of Mysore and 
Mr. R. J. D. Graham, Economie Botanist, Nagpur, has published a use- 
ful list of the wild plants—except grasses and sedges—found on the Nag- 
pur and Telinkleri farms. He enumerates 309 species belonging to 205 
genera and 56 orders and gives a short description of euch species, its 
frequency of occurrence, time of flowering, vernacular naine and use. 





Western India,— Mr. G. A. Gammie has continued his studies 
of the orchidy of the Bombay Presidency and has published an account 
of the species of the genera Pogonia, Spiranthes, Zeusine, and Cheiro- 
stylis. Mr, W. Burns, Economic Botanist, has described a Tamaris 
association and the sea-shore vegetation in the neighbourhood of Bassein, 
‘He has also presented the Survey with a small but interesting collection 
of specimens from the Bombay side. During the yeur he and his assist- 
ants collected in various districts of the Presidency. A new apecies of 
Balsom—/mpatiens rupicolawas described by Sir Joseph Hooker. 














A. second list of mosses from Western India has been published by 
Mr. L. J. Sedgwick, I.C.8., in which twenty genera are enumerated, 
Mr. Sedgwick points out that Western India is practically an untouched 
field as far us the study of mosses is concerned. From aniongst the moss 
collections made by Mr, Sedgwick and others, Mr. Il. N. Dixon has 
described a new genus Hyophilopsit and the following new species— 
Hyophilopsis entosthodontacea, Bryum sahyadrense, B. ghatense, 
Merceyopsis pellucida, Campylopus Sedgwickii, Fissidens Sedgwickir, 
Calymperes torteTloides. Professor W. West huis described a new Alga 
Tolypntiirie lophodeophila which was discovered by Dr. N. Annandale 
in association with freshwater Polyzoa mm Igatpuri Lake. 
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Northern India,—During the year, collections were made in Kumaon 
by Indian collectors working under the supervision of Mr. N. Gill of 
the Government Gardens in Kumaon. Captain 8. M. Toppin, R.G.A., 
contributed @ small collection of Malakand plants gathered by himself 
when stationed in that part of India. 

‘The second volume of Mr. J. F. Duthie’s “Flora of the Upper 
Gangetic Plain” has been issued during the year. The scope of this 
Flora was referred to in the report for 1908-09. ‘The present volume 
contains descriptions of the species in the orders from Plumbaginacew 
to Plantaginew, comprising 26 orders, 185 geuera and 331 species. ‘The 
more important orders as regards specific richness are Acanthacew with 
fifty-one species, Labiatw with forty. iacew with thirty-seven, 
Convotvutacea with thirty-four, Asclepiadacca with thirty-three, Bora- 
ginacew with twenty-four. Colonel J. C, Bamber, I.M.S., has continued 

is descriptive Key to the Flora of the Punjab, North-West Frontier 
Province and Kashmir, Sir Joseph Hooker published an account of 
the Balsaminacea of the State of Chitral, in which he enumerates eight 
species of Impatiens, 
Mr. R. N. Parker, Deputy Conservator of Forests, has studied the 
forest vegetation of Hazara district and Ins made out a provisional Fist 
of species occurring there, His observations have increased the 
geographical range of not a few species, but details cannot well be 
given here. 

From the previous collections of various botanists the following new 
species have heen described during the year:—Gerbera Lave by Six 
George Watt, Aristotochia punjabensis by Mr. J, H, Lace, A. dilutata 
by Mr. N. B. Brown; Zmpations Meeboldii, I. pahalyamensis, 1. Reidii, 
I, Jaschkei, 1. Aitchisonii, 1. Stoliczhai, 1. vesillaria, I. polysciadia, 
1, Langeana, Z. coriosepala by Sir Soseph Hooker; Prunus anadenia ani 
P. glaucifotia by Herr B. Koehne. 

In the moss flora of the North-West Himalaya Mr. H, N. Dixon has 
described as new species—Merceyopsis minuta (also in the Eastern 
Himalaya), M. hymenostytivides, Hymenostytium Shephearde, and 
from Lucknow Hyophila sublacrida—also occurring near Bombay. 

Additions to the known Flora—The number of new plianerogamie 
species added since last year’s report to the flora of Tudia within the 
area covered hy Sir Joseph Hooker's “ Flora of British India” is not 
Jess than one hundred and eighty. 

General Systematic.—The Rev. Father Blatter, §.J., has published 
three more instalments of his account of the palms of British India and 
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Coylon. Tho species described so far belong to the genera Phenix, 
Chamarops, Trachycarpus, Khapis, Coccothrinar, Thrinaz, and Corypha. 
Full descriptions are given of the species, and notes on their geographi- 
cal range, flowering time, uses, English and vernacular names. ‘There 
are copious references to the literature of the subject and the papers are 
illustrated with figures of flower analyses and with photographic plates 
of living specimens, a fair proportion of the photographs having been 
supplied by the Calcutta Botanic Garden. Signor Beccari’s Monograph 
on "The species of the genus Demonorops ” appeared during the year 
as Part I of Vol. XII of the Annals of the Royal Botanic Garden, 
Calcutta, ‘The genus Yamonorops belongs to the Lepidocaryew division 
of palms {0 which Calamus—the subject of a previous monograph by 
the same author—belougs. ‘The geographical area of the genus is com= 
prised between Lat. 10° 8, and 25° N, and between Long. 85° and 132° 
8, with the greatest frequency of species in the Malayan Archipelago, 
Signor Beceari in an introductory essay gives a general account of the 
morphology of the various organs, the uses of the genus, and a more 
dotailed account of the geographical distribution of the species. A key 
to the species is followed by very full descriptions of the individual 
species and varieties with critical observations. Altogether 91 species 
are described of which the following are new to science :—Damonorups 
acamptostachys, 1. arucnsir, D. asteracanthus, D. bakauensis, D. 
Binnendyhii, 1), Clemensianus, D. floridus, D. Hallicrianus, D. Loheri- 
anus, D. pachyrostris, D. spectabitis, D. Preubianus, D. turbinatus, 
‘The monograph is illustrated with bvo plates of analytical figures and 
109 magnificent double plates of the species described, and—like its pre 
Aocessor the monograph on Calamus—is one of the finest contributions to 
botanical science that have appeared in recent years, 


Mr. I. I. Burkill has published in the Records of the Botanical 
Survey an account of the Prickly Pears now wild in India. He gives a 
general sketch of the distribution throughout the world of the species of 
the genus Opuntia to which the Prickly Pears belong, a detailed account 
of the occurrence of the five species found in India, a history of their 
introduction and spread, and their connection with the cochineal insect, 
Avkey to the species now wild in India and references to illustrations 
and descriptions in standard works are furnished as well as critical 
notes, A map showing the distribution of the genus in India is 
appended. 

Mr. A. W. Lushington, Conservator of Forests, has written a critical 
paper on the genus Citrus, in which after discussing the inconsistencies 
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in the various accounts of this perplexing genus he gives a synoptical 
table distinguishing eighteen forms with varieties and sub-varieties, 
Mr. J. KR. Drummond has summarised the more recent information re- 
garding Agave lurida and allied species. Mr. 8. T. Dunn bas re- 
arranged several Indian and Malayan species hitherio included in the 
genus Millettia under the genus Padbruggea and a new genus to which 
Mr, Dunn gives the name Adinobotrys. ‘The same botanist has also 
published « revision of the genus Actinidia, giving an account of its 
history, systematic position—which Mr. Dunn would seem to refer 
to the Zernstrwrmiavew—geographieal distribution, and an enumeration 
of und key to the species. A. map showing the sectional distribution 
of the genus accompanies the paper. M. A, Finet has described as 
distinet species Bulbophyllum cylindraceum Lal. and B. Hhasianum 
Griff, that are treated as one species in the Flora of British India, 
Professor M. Miyoshi has discussed the variability of Prunus Puddum 
Hoxb, as exhibited in the Enstern Himalaya and the characters that 
distinguish the species from P. campanulata Maxim, of Japan. 





Mr, W. B. Hemsley has cleared up the confusion between Diospyros 
Kaki Linn, £, and D. Roslurghii Corvitve, Hitherto the latter has 
been included in the former, but Mr. Hemsley demonstrates that the 
true D. Kaki is confined to Central and Eastern China and Japan, 
wherens 2, Rorburyhii is a uative of Bastern India and Western China, 
Iris Clarked Baker, Aster Fatconeri Hutchinson and Meconopsis 
simplicifolia Walp. have been figured in the Botanical Magazine 
Several orders and genera represented more or less in India have 
been studied from the systematic side by various botanists in Burope 
and America, As such work hus a bearing upon the botany of India, 
brief reference is here culled to it. ‘The list of papers at the end of 
this sketch of the year’s work indicates where the reader may look for 
further information. It is sufficient here to mention the following 
orders and genera:—Compusite, Menispermacec, Loganiacec, Papave- 
racew, Nyctaginacew, Olacinew, Malvace, Sterculiacew, Tiliacew, 
Rutaceer, Myristicacew, Simarubacew, Connarace, Barleria, Pediew- 
laris, Juncus, Peperomia, Doronicum, Strychnos, Palaquinm, Side- 
rozylon, Bremurus, Leea, Grewia, Tetrastigma, Cissus, Cayratias Opuntia, 
Atalantia, Mastertia, Ougeinia, Cornus, Epilobium, Pogostemon, 
Aglaia, Amoora, Lansium, Saponaria, Scrophularia, Coffea. 
Anatomical, morphological and physiological,_In India Mr. I. H. 
Burkill has continued his studies in pollination and has published 
his observations on the plants of the Central Provinces and Berar, 
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‘The plants chiefly observed were Cotton, Blaadendron glaucum Pers., 
Hardwickia binata Roxb. and Dalbergia Sissoo Roxb. Five species of 
insects were seen to visit cotton flowers and Mr. Burkill’s results 
support the views of Messrs, Middleton, Leake and Fyson that eross- 
fertilisation occurs naturally in cotton in opposition to Mr, G. A. Gam- 
mie’s statement that cotton plants are not naturally cross-fertilised. 
Mr. O. B, ©. Fischer has a paper on the effects of the poisonous juice of 
Semecarpus Anacardium Linu, £. A remarkable example of leaf varia- 
tion in an individual of Sterculia alata Roxb. cultivated in the Caleutta 
Botanic Garden has formed the subject of independent papers by 
Mr, W. W. Smith and by Professor M, Miyoshi. Mr. V. N. Hate has 
published a note on the structure of the giant creeper Calycopterix flori- 
bunda Lamk, which is remarkable for its capacity for storing water. 
Professor Miyoshi has written an account of the physioguomy of the 
vogetation of the outer hills of the Himalayan range, 

Outside India a number of orders, genera and species that as oceur~ 
ring in or represented in India are of Indian interest have heen investi- 
gated by botanists in Burope or America. In a fair proportion of 
cases the Royal Botanic Garden, Caloutta, aided the investigation by 
supplying in part or in whole the material. ‘These researches are indi- 
cated in the list of papers appended. They include work on Tamaricaces 
Pandanus, Urchidacew, Lythracew, Anacardiacea, Dipterocarpea, 
Urticacee, Musa, Piperacee, Dendrobium, Oryza sativa Ys., Brivboteya 
japonica Lal, Ardisia crispa A.DO., Agare, Trae natans La, Kiews, 
Dracaena, Cordyline, Carica Papaya L., Morus, Nymphaaea, Diospyros 
Kaki L.., Podocarpinew, Podostemonacee. 





























A lish of papers containing references to the Botany of Iulia published mostly 
during 1910-11, 


Bauwon, C.J, .-—-. Plants of the Punjab, Part VI. (Journ. Bomb. 
Nat. Hist. Soc, 2, 1910-11, Nor. 24, p. 








468-602, 800-8335, 1084-1102.) 
Beavven,G. —, Contributions & Pétude dex Composées asiatiques. 
I-IV. (Bull 


2. Bot. Genire, 1910, p. 36-51, 








Brccant,0. . The apie of the omas Dannoworp (nn, 
Bot. Gard. Caleutta, ris, Port, 1911, pp. 

PA with 109 platen and 2 plates of analy- 

tical figures.) 

slaginella strigots inn “Decailes Kewenses.” 

(Kew Bull, 1911, No. t, p. 192) 





Benvows, RH. . 
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Bryorst, R. 


Barren, B. J. 


Boxan, G. 
Brows, N, E. 
Brown, C. . 


Borxiz, 1. H. 


Bunxs, W. 
Cauenets, D. H. 


Camus, A. 


Canpouue, C. ve 


Cavitnen, B. 


Crain, W. G. 


+ Espace eb localités nouvelles do Barleria. (Notute 
Syatematica, i, No. 12, p. 362.) 

+ The Palms of British India and Ceylon, ILIV, 
(Journ. Bomb, Nat. Hist. Soe, rx, 1910-1 
Not. 2-4, p. 347-360, 675-708, 981-995, with 
46 plates and 1 map.) 

+ Contribution & étude du genre Pedfeularis, 
(Bult. Soe. Bot. France, lit, 1910, Mem. 18) 

Aristolochia dilatata in“ Decades Kewenses.”” 
(Kew Bull., 1911, No. 6, p. 274.) 

riige zu vergleichenden Anatomie der ‘Tamaxi- 
caceen. (Dissert, Erlangen, 1909, pp. 94) 

+ Notes on the pollination of flowers in India, Note 

A few observations made in the Central 
ces and Berar, (Journ. Asiat. Soe. 
Beng., wi, 1910, No. 8, p. 101-107. 

+ Notes from a journey to Nepal. (Ree. Bot. Serv. 
Indiv, No.4, 1010,» BUCO aie mop.) 

+ Note on the spreading of Croton sparsiflorus 
Morung along the Assam-Bengal Railway, 
(Journ. § Proc. Asiat. S00, Beng., vi, 1910, 
No. 8, p. civeii.) 

+ Determinations of the Prickly Pears now wild in 

India, | (Ree. Bot. Surv. Ind, iv, 1911, Now 

6, p: 287-822, with a map.) 

A Tamaria association, (Journ. Bomb. Nat. Hist. 
Soe. wa, 1910, p. 1984200.) 

+A study of seashore vegetation. (Journ. Romb, 
Nat. Hist. Soe., a2, 1911, p, 1024-1087) 

+ The Embryo-suc of Pandanus. (Bull. Torr. Bot. 
Club, sasevt, 1909, p. 205-220, with 2 plates) 

+ Contribution & Pétude des espdces asiatiques du 
genre Juncus. (Notule Systematica, i, 1910, 
Wo. 9, p. 274-288.) 

+ Note sur la distribution geographique dex expo 
du genre Peperom haa Geogr. Bot., ez. 
1911, p. 86.) 

+ Nouvelles études sur le genre Doronicum. (Ann. 
Conservat. et Jard. Bot. Genive, 1909-10, p. 
196-368, with 1 plate.) 

[Diagnoses of new species in] “ Decades Kewen= 
ses.” (Kew Bull, 1910, p. “275-280, 882, and 
191, p. 189-191) 
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Cratn, W. G., & Huremin- Xglia Kerrit (Hooker's Te. Plant., «, 1911, Pt. 2, 
sox, J. tab, 2932.) 

Carex, F. . .—. Beitrage zur Morphologie und Physiologie der 
epiphytischen Orehideen Indiens. (Sitsungsher. 
Kais. Akad. Wiss. Wien, 1909, exesti, p. 1555- 
1580.) 

- Uoher die Blattenfaltung der Amhersticen. 
(Sitenngal. Math=Nat. Kl, Kais. Akad. i 
Wien, cxviti, 1, 190, p. 201-230, with 4 


























plates.) 
Duns, b. (Dos Pflanzenreich, 1910, Heft 
Dixox, HN. Merceyopsie, a new genus of Mosses, with further 
contributions to the Bryology of India. (Journ, 
But, ateisi, 10, No. 876, p. 297-310, with 
2 plates.) 
° = Hyophilopniay ux of Poltiacer, with 
further to the Bryology of 
In ( |. Bol., liv, 1911, No. 581, p. 
187-160, with 1 plate.) 
Dor, —. Sur low Sérychuor de Asie Orientale, (Compt. 


Now. ‘Fead. So, 1940, p. 1256-1275, 
- Contribution i Pétude des Loganineées asntques 

‘de Pherbier du Museum de Paris, (Bull. Soc, 

Bol. France, Ivti, 1910, Mem. 19, pp. 80.) 
Davmaon, JR, Agave luridn. (Kew Bully 1910, p. 844-849.) 
tions of several new species of Comporiter 
Devales Kowenses.” (Kew Bull. 191, 















cherhes sur le genre Paluguinm, (Bull. Noe, 
Bat. France, tei, 1909, Mem. 16, pp. 24.) 
+ Remanjues xor Ia classification des Sideroxylées, 
(Compl. Rend. Aout, Se. Paria, elii, 1911, 7, 
p. 890-893.) 
Doxs, 8. T. + Adinodolrye and Padiruggea, (Kew Bulle, 1911, 
p. 198-198.) 
F +... A Revision of the Genus delinidia Lindl. (Journ, 
Linn. Soe, ravia, No, 278, p. 894-410, with 
@ map.) 
Dynes, WR, Init himalaica. (Gar. Chron, xlv, 1909, p. 8.) 
Epenuanot, Pa. —. —« Considerations sur Porigine du Sésamo. Son intro- 
duction et répartition en Indo-Chine. (Bull. 
Mus, Hist. Nut. Paris, 1909, yp. 80.) 


Dunanv, M. 
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Exoumn, A. .  . —. Aracee-Lasioidew. (Das Pflanzenreich, iv, 23C, 
‘pp. 130, with 44 figures.) 

Fen, F. . «+ Papaveracer-Hypecoidee et Papareracea-Papave- 
roidee. (Das Pflansenreich, 1910, Heft 40, pp. 
430.) 

Feptscuznxo,O.  . « Bremurus. Kritische Uebersicht der Gattung. 


(lem. Acad. Jp, Se. St. Petershourg, axiti, 
1309, pp. 210, with 24 plates.) 











Fixpiar, I. . . Beitrige zur Kenntnis der Nyetaginiaceen, (Bot. 
ahrinch., stir, 1910, No.5, p. 579-605.) 

Fini, A... « Bulbophyllum eylindraceune Lal. et B. Fharyanum 

1. (Nonlin Spstematicn, é, £910, No. 7, p. 

W314.) 

Frecuut, C. B.C... Poisonous plants, Semecarpue Anacardivm Linn, 
f. var, cunesfolta. (Ind. Forest., axeoi, 1910, 
p» 361-962.) 

Gaon, AT... Catalogue of non-herbaccous Phanerogams, ext 


in the Royal Botanio Garden, Caloutta, 
eal list, Ist and 2nd Fasci 
Nos. Land 2 p. 





Past 1.” Nam 
(Ree, Bot, Suro. Ind. 
168, with nap.) 











Gaosurats, F., Sar Ia famille dex Olncucées. (Bull. Soe. Bot. 
Franee, irii, 1910, No. 5, p. 873-380.) 
" . Bai d'une classification dos Jeea asintiques, 
(Bull, Soe. Bot. France, Ivii, 1910, No. 6, 
p. 881-886.) 








{fblsle Aylenatioe, 4, 1908, Ne 8 
0. 


A . Esai Wane classification du genre — Gretta, 
(Relate Sptematicg, é, 109, Now 46, p.115- 
12.) 


« Tiliacées nouvelles WAsic, (Nolule Syatematice, 
4, 1910, No.6, p. 182-187.) 

s Ewai de classification du genre Zetrastigma. 
(Nolule Spenation, i, 1910, Nos. 10-11, 
p 806-826, 

+ Un, genre méconnu: classification des Cissus ot 
Cayratia. (Notule Syatematicw, i, 1910, 
Now, 11-12, ». 889-862.) 

Gampne, T. 8. © Onytenanthera ta 

(ew Bull, 1910, p. 




















Gants, J. S. 


Gane, G. . 


Gry, A. 


Gonts, M. A, 


Gnauay, R. J.D, 


Gnveritus, D. 


Guan, P. 


Gumamar, A. 


Haasrndy, O. 


Harses, H.W. 


Haun, R. 


Hanus, He 


Hare, V.N. . 
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+ New Lauracee from the Malayan region. TI-LV. 


(Kew Bull, 1910, p. 218-228, 812-821, 807- 
868.) 


 Orehids of the Bombay Presidency. XI. (Journ. 


Bomb, Nat. 


Soe., 2x, 1911, No. 8, p. 697- 
602.) 





+ Recherches sur les Lythracées, (Zons-le-Sannier, 


1909, p. 166, with 8 plates.) 


+ Contribution & étude des Anacantiacées de Ia 





tribu des Mangitérées. (dan. Se. Nat., Bot., 
1910, p. 1-29) 





« List of Wild Plants found on the Nagpur and 


+ Illustrated studies in the genus Opun 


+ Recherches sur la structure 


‘Telinkheri Fs 





(Nagpur, 1911, pp. 96.) 
(Repl. 
Missouri Bot. Gard, wei, p. 165-174, with 10 
plates.) 








atomique do la fleur 
‘da fruit, et en yarticalier dela ginine des 
Diptérocarpées. (Bul. Sie. Bol. Franer, Iriti, 
1911, Not. 1-9, p. 9-17, 3-18, 62-8) 








-Cellules 4 mucilage chez lex Urtivges, (Bul? 


= Polamogetonee_ novi 


Soe. Bol, Prance, lotii, 1910, No.5, p. 399 








it des Atalantia asi es. (Notula 
Syatematiow, i, 1910, No.6, p. 17-184.) 


‘ou localités nouvelles pour les Rutacéer 
reme-Orient. — (Notule Systemation, 4, 
1910, No. 7, p. 207-224.) 








(eperl ape. nov, 


1910, p. Lie148,) 


+A Forest Flora of Chota Nagpur including 


Note sur deux espeer 





Gangpnr and t 


al-Pargan 
JMO, ype VIL 8 


+ reer 


is. (Culentta, 


) 


nouvelles de Sedum. 
(Keperl. spec. nov., visi, 1910, ». 268-266.) 








«Uber die Verhreitung der Leguminosen-Gattung 


HMastersia, (Rapert. spec. nary 
569.) 





, 1911, p. 367 


= Two species of Chara from the Bombay Island, 


(Journ, Bomb. Nat. Hist. Soc, xix, 1909, 
No. 8, p. 762-768.) 


4 
Hare, V.N. 


Haven, Av. 


Hewstry, W. B. 


Hiwwernaure, We. 


Hocuneurixnn, B. PL G. 


Hooxnr, J. D. 


p 
+ Hook 
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+A note on the structure of the giant org 
Calycopteris loritmnda. (Tourn. Bomb, 
Hist, S00., 22, 19L, No. 8, p. 887-840, swith 
1 plate.) 





. Entwurf ‘eines Cruciferen-Syrtems auf phylo- 


genetisoher Grundlage, (Bot. Central Beil, 
revit, 1911, Int Ait., Heft 2, p. 197-335, 
with 5 plates.) 


« Persimmons. [Diospyros Kaki Linn, f, anit D. 


Rowlurghii Carritte,] (Kew Bull,, 1911, No. 
5, p. 284-245. 


. Bing’ bliitenmorphologische und embryologische 


Studie tiber Datisea cannabina L. (Sitenngsl. 
kuin, Akad. Wiss, Wien, mathemenal. kl, 
1, 1909, p. 91-118, with 1 double 








plate.) 

Sur'un point de nomenclature relatif du genre 
Ougeinia. (Ann. Conservat. et Sard. Bot., 
Gencve, 1909-10, p. 00-51.) 


« Indian species of Zmpatiens. (Kew Bull., 1910, 


2911-300.) 

s Seoues Plantarum, w, Pte t, 1910, Tab. 
2901-2925. [Contains deveriptions of Indian 
and Indo-Chinese species of Impatiens, mostly 
new.) 












 Onthe Balsaminacee of the State of Chitral, 


(Kew Bull., 1911, No. 6, p, 209-211.) 


« On soma species ef Japations from the Malayan 


Tauwm, Pe 


Touxsow, D. 8. 


Kenn, A. PG. 


Kornxr, B. . 


« Pruné, sub-generi 


. Notes on the pollin 


Peninsula: 11. (Keo Bull,, 1911, No. 6, p. 
249-250, wilh 1 plate.) 


« Usher Anatomie und Microchemic der Bananen- 


frucht und ihrer Reifungserscheinungen. 
(Diss. 1909, pp. 41) 


+ Studies in the, development ofthe Piperacee 


(Journ. exp, Zod, ia, 1910, p. 715-749.) 
ion of certain species of 
Dendrobium, (Notes Bot. School Trin. Cotl, 
Dultin, 4, 1909, p. 81-87, with 1 plate.) 








+ Was ist Cornus macrophylla? (itl. deutsch. 


denilrol. Ges. xviti, 1909, p. 122-125.) 
Padi, species nove, (Repert 
spec. nov., iz, 1910, p. 83-87) 








. Die Gliederung von Prunus, Sub-genus Padus. 


Knavse, K. 


(Perk. bot. Ver. Prov. Brandenburg, vit,) 


. Neue Araceen. (Bot. Jahrbiiel., zliv, 1910, Beib 





No. 101, p.§ 


Kuwapa 
Lace, G. He . 
Laconme, H. . 


Léveruf, 1. 





Lvaanest, 


Lusiinatox, A. W. 
Maren, F, 


Mexponp, A. « 
Munn, 1. 
Mivosur, M. . 
Monna, C. 
Peueanty, F, 
Pereax, Fr. . 


Prats, D. 


Queva, © 


+ A cytological study uf Oriza a 


+ Les Myri 


« Hemibiea himalayensi« i 


. Die Vegetationsverhilin 


« Surles genres Aylara, 


+ Ubor eine neue Art dur Gat 


= Observation 
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L. (Bot. Mag. 


Tokyo, rein, 1910, p. 267-281, with 1 plate.) 





+ Aristolochia punjabensis in * Decades Kewenses.”” 


(Kew Bull,, 1911, No. 6, p. 278-274) 
icacées’ d’Indo-Chine." (Notuke 


4, 1909, No. 4, p. 981-01) 






Syatenati 





- Simaroubaeées de I'Indo-Chine et de ln Chine, 


(Notule Systematica, 4, 1909, No. 4, p. 101- 
4105.) 


«Decades plantarum novaram, XXVI. (Repert. 


apee. nor, i, 1910, p. 19-81.) 


= Teonographie du’ genre. Bpilobium IZ. Bpilobés 


WAsie, (1910, p. 





7, with 61 plates.) 
© Decades Plantarum 
novarum.” (Reperé. apee. nov.,' iz, 1917, Nos. 
1-21, 

nex morphologiques,  anatomiques et 
fpraeatne vor le Neti; a” Tess. 
Sei. nat. Paris, 1910.) 









inbotryu japonica.) (Thére pour le Doct. 


+ The genus Citrus. (Tu, Rorest., exarvi, 1910, p. 


328-358.) 


« Systematiseh-anatomische Untersuchung der 


Poynitemonea. (Diss, 1909, p. 88.) 

¢ von Maisor, 
(Tahrber. sehlesiveh Ger. vat, Kult. Breslau, 
laearit, 1910, p. 85-46.) 





. Die sogenannten Biweissdriisen an den Blittern 


von Ardisia crispa ADC. (Ber. deutsch. 
ot. Gen. atic, 9, p. 156-157.) 

we studien’ “aus den ‘Propen. (Journ. 
xe. Inp. Univ, Tokyo, xeviii, 1910, 
BL, wilh 8 plates.) 

ergleichonden Anatomie der Blitter 
ig Agave und ihrer Verwertung 
Unterschetdung der Arten, (Bote 
AL, beréiy 1909, Alt. 22, p. 99-189.) 

{noora ot Lansinn.(Notule 

Sytlematioe, é, 1910, Nos. 9-10, p. 284299.) 
g Cirsium ans don 
nordlichen Indien, (Repert. spec. nov ta, 
1911, p. 197-199.) 



































« Aerymia ajugiflora. (Hook. Te. Plant., #, 1911, Pt. 


2, Pub. 2946.) 





smatomiques sur le Trapa_natavs Is. 
(Aesoe. Frane. Av. Se. Congres de Lille, 1909, 
p. 512-517) 
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Resver, O. 
Rormerr, W. 


Sonsuiennena, G. 


Suvowiex, L. J. 


Soom, G. . 


Sura, W. W. 


Srraauy, T. A. 


Stapuwans, J. 


Starr, 0. 


Srepnans, B.D, 


Srinreruaowy, H. 


‘Tamana, Me. 


Toxsox, J. 


War, G. 


« Monographie der Gattung Saponaria. 
ied fi 


= Gooringia Littledale 


+ Osbeckia Hildebrandii it 


. The development. of the 


BOARD OF SCIENTIFIC ADVICE FOR INDIA, 1910-11. 


Die Lithoeysten der Gattung Hens. (Beit. 
Bot. Centrall., 1, wre, 1910, Aut. 21, p. 
183-200.) 


. Usher die anatomischen Differenzen der Gattun- 


gen Dracaena und Cordyline. (Bull. Depart. 
de VAgric. Ind. néerland., 1909, p. 16. 


. Beitriige zur vergleichenden Anatomie tnd ur 


ik der Connaraceen. (Mitt. Bot, 
Grrich; und Dissert. Zirieh, 1910, 





(Journ. Bomb, Nat. Hist. Soe, 22, 1911, No. 
, p. 1048-1045.) 
Denkschr. 





Wien, 1910, pp. 77, with 2 plates.) 


+ Plantarum Novarum in Herbario Horti Regii 


Caleuttensis Cognitarum Deca. (Journ. 
Ae Soe, Beng, vii, 1911, No. 8, p. 69- 


. Anew Gentian and two new Swertins from the 


East Himalaya, (Journ. Aviat. Soe, Beng., 
vit, 1911, No. 8, p. 69-79, with 2 plates.) 





« Note on Sterenlia alata Roxb. var. irregularis— 


a remarkable instance of leaf variation 
(Journ. Asiat. Soe., Beng., vii, 1911, No. 3, p. 


85-86,, with 1 plate.) 
‘Hook, Ie, Plant, «, 1911, 





Pe. 2, Tab. 2944.) 


+ Bin Boittag zoz Kenninis dor Gattung Pedi- 


eularis L, (Jahrber. 2k. Staategym. im XII 
Berg. in Wien, a, 1910, p. 1-7.) 

a“ Decades Kewonses.”” 
(Kew Bull., 1911, No, 6, p. 269-270.) 

4 aan *s od cont combed 
apaya Li. (Ann. Bol., zziv, 1910, p. 
07-610.) ! a 








. Systomatische und pflanzengeographische Studien 


aur Kenntnis der Gattung Serophularia. (Bot. 
Jakrluch., eliv, 1910, No. 4, p. 409-496.) 








« Usher dio Kernteilung bei Morus. (Bot, Mee 


Tokyo, axiv, 1910, p. 281-289, with 1 pla 


- Vergleichonden Anatomie der Nympheen. 


(Math, Nature. Ber. Ungarn., zziv, 1909, 
p. 881) 


+ Gerlera Lacei in Decades Kewenses.” (Kew 


Bull,, 1911, No. 6, p. 272.) 
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Wust, F. A.F.C... Untersuchungen ueber Podostemacoen.  (Fer~ 
and, Kowink. hud, Welens. “duaterdam, 
04, 1910, No. 1, pp. 88, with 15 plates.) 

Wor, W. . . Descriptions of three new species of dpa assocint- 
ed with Indian Breshwater Polyzoa, (Journ, 
Asiat. Soe Beng., vii, 1911, No. 8, p. S884, 
swith 1 plate) 

Warrstnis, RV. , Ueber Parthenokarpio bei Diospyros Ke 

i (Ocst. Bot. Leitechr., lvitt, p. 467-462) 

Witoaay, Eve. . Materianx pour une étude boianico-agronomique 
du geme Coffea. (Ann, Jard. Bot. Buétenzorg, 
rd Suppl., 1910, p, 845-884.) 

Wns, J.C... Arrevised catalogue of the flowering plants and 
ferns of Ceylon. (dan, Roy. Bot. Gari. 
Peradeniya, iv, p. 467-510.) 

Wisxnewsxr, P, . —, Ueber Indukktion von Lenticellenwacherungen 
bei Mews, (us, Akad. Wise. Rrakan, 
Math, Nut. Ki, Serie By 1910, 8, p. 369 
267, wilh 2 platen.) 

Yassur, K.. . On tho liferbistory of Sulvinéa natane. (dan. 
Bot, 20, WU, 98, p. A69~183, with 3 
plates.) 

Youxo, M.S... The morphology of the Podocarpinee. (Bol. 
Gaz, 1910, p. 81-100, with 8 platen) 
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PART 1.—AGRICULTURAL BOTANY. 





In accordance with the practice of previous yeurs this report deals 

with original contributions to the Agricultural Botany of India 

which have heen published or are in eourse of publication during the 

year under review, in this case the year ending June 30th, 1911. The 
« 
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programmes of work in this subject are given in detail in the last 
issue of the Proceedings of the Board of Agriculture in India and an 
abstract is to be found at the end of the present volume. Under these 
circumstances all references to programmes have been omitted and 
only the results actually obtained are discussed. A list of papers pub- 
lished during the past year is appended. 

Cotton,—Several papers on this crop have appeared during the year 
of which the most important are those of Leake relating to the work 
on cotton breeding at the Cawnpore Experiment Station, The eotton 
investigations in progress at this centre are concerned with the pro- 
duction and the subsequent introduction into general cultivation of an 
improved type suitable for the western cotton growing tracts of the 
United Provinces. The papers published during the past year give 
‘an account of the progress made yp to the present time and also outline 
the scheme of future work, While the direct results likely to be ob. 
tained from these investigations chiefly concern the Province concern- 
ed, nevertheless both the methods adopted in the investigation and the 
ideas underlying the work are of much more general application and 
will be studied by all concerned with the improvement of cotton in 
India, . 

A popular account of this work was issued ax a pamphlet at the re- 
cont Allahabad Exhibition and reprinted in the Agricultural Journal 
of India. The present cotton crop of the Western Districts of the 
Tnited Provinces consists of a confused mass of types which have been 
referred by Gammie to a single species Gossypium neglectum Tod, All 
the forms are characterised hy short and coarse lint and are entirely 
unsuitable for use in England or for any commercial purpose beyond 
the coarser kinds of cotton goods. Other forms of cotton also occur 
in these Provinces, but no indigenous type is met with with a silky tex- 
ture suitable for spinning between 80s and 40s which it is the object of 
these investigations to produce. Tt ix considered that simple selec- 
tion is not likely to he of much service in finding the type required, but 
practical results are expected from hybridisation, Tn the first place 
the red flowered Inte Nurma cotion with long staple has heen crossed 
the short stapled silky form of Bani found in the United Pro- 
vinces. In this cross the long staple and red flower of Nurma have 
heen combined with the early flowering and silkiness of fibre of the 
Bani. In the second case, the long staple and red flower of Nurma 
have been united to the high lint percentage and earliness of white 
flowered Deri cotton, The reports on the fibre of the new forms are 
very encouraging, and in ane ease the sample was valued at Rs, 50 
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a candy more than fine Cawnpore machine gimned and was considered 
equal to fine Broach. Uther crosses are now heing made and it is 
hoped that these will add still further improvement. The second stage 
of the work afier the production of an improved cotton is to introduce 
it into general cultivation and to maintain the quality. For this pur- 
pose a seed farm is heing staried near Aligarh from which it is hoped 
to produce enough seed to sow 1,300 acres in one year producing 600 
bales (of 400 Ibs.) of cotton. ‘The cultivators growing the 1,300 acres 
of cotton will each year receive a fresh supply of seed from the central 
farm while their crop will be separately ginned and the seed distri= 
uted to a second series of cultivators controlling 20,000 acres of land 
under cotton, Tn this way it is hoped a series of waves of cotton seed 
emanating from the seed farm will be started which will in a short 
period establish the erop on a firm basis, 





The student of plant needing will find a detailed account of the 
Cawnpore cotton ex} the Journal uf Genetics (Vol, 1, page 205) 
while an abstract has appeared in the Proceedings uf the Rayal Suciety. 
The inheritance of several of the characters of cotton hav 
out in detail and especially the colour of the corolla, the red colouring 
matter of the sap, the degree of incision of the leaf, the type of branch- 
ing, the length of the vegetative period and the leaf glands. Several 
instances of correlation of character have been observed, two of which 
aro of great interest, ‘The forms with « majority of sympodial second- 
ary branches are carly flowering while in those like Nurma, characters 
ised by monopodial branching, the vegetative period is prolonged and 
no fruit is formed until the tertiary branches are developed. Tt is es 
sential that plants should he of the sympodial type if their cultivation 
in the United Provinces is to be a commercial success, for the late flower- 
1 monopodial forms do not flower in time to give a crop hefore the 
winter sets in At the same time the majority of Tndian cottons with 
ft valuable staple belong to the monopadial forms. Tt has therefore 
een necessary to resort to hybridisation in order to produce a new set 
of early flowering forms of sympodial habit, but hearing the long staple 
of the monopodial type. The second important correlation discussed 
fs that betwen the presence of the red colouring matter of the sap and 
an increase in the length of the vegetative period, When the red eolour 
is present there is a distinct retardation of the commencement of 
flowering. 

One of the chiet difficulties in the production of a new and improv 
ed type of cotton and in the maintenance of the seed supply arise fron 


We 
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the fact that cottons readily cross-fertilize in Iudia as in other countries, 
During the preliminary breeding and selection operations it is necessary 
to protect the flowers from foreiga pollen and to work entirely with 
self-fertilized seed. This eixcumstance adds greatly to the labour in- 
volved in the work and also entails as a preliminary the isolation of pure 
lines from the mass of splitting forms (which make up the bulk of the 
cotton erop of India) before crossing ean be begun, Further an in 
proved type will have to grow separately and every care taken to keep the 
seed supply pure and to prevent any degeneration taking place as a result 
of vicinism, These aspects of the subject have been dealt with at Cawn- 
pore and the results incorporated in an interesting paper in the Memoirs 
of the Agricultural Department of India (Botanical Series). During 
the progress of this work it was observed both in the pure types and 
in the crosses that some of the cultures carried on from year to year by 
moans of self-fertilized seed exhibited varying degrees of sterility. 
These matters however were not for various reasons thoroughly worked 
out, but it is hoped that opportunity will be found to investigate them 
more fully in the future, As regards the method by which crossing 
takes place between different types of cotton, the authors consider 
that most of the crossing takes place between neighbouring plants 
and that a distonce of 10 feet between the various plots is 
sufficient to greatly reduce if not to prevent it altogether. If 
these observations are found to apply to other cotton-growing 
tracts in India one of the difficulties in maintaining a pure seed 
supply for distribution to cultivators will have been removed. Tt 
is now generally recognised that the degeneration which results when 
improved cottons are introduced into a new country is largely a result 
af vieinism. ‘The exotics in the first place are often a mixture of 
types which cross among each other while further degeneration results 
from crossing and admixture with local sorts, Tt 1 more than pro- 
able that the want of success in introducing foreign cottons into Tndia 
in the past has been mainly due to natural cross-fertilization. It is 
possible therefore that if the work of introduction ix properly carried on 
an the future considerable success might easily he obtained in this 
direction. 

‘The shortage of cotton suitable for Lancashire has for some years 
past led to attempts having heen made to find other supplies in the 
Empire and the efforts of the British Cotton Growing Association in 
this direction are well known, India has naturally come under notice 
ax a possible source of supply and every effort has been made by the 
Agriculinral Department to investigate this matter and to see how far 
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it i8 profitable for this country to supply the new demands. In con- 
nection with this a deputation of Lancashire Members of Parliament 
failed Tadian and Lanoashie Mosier Cotton Spinners and Manufac- 
tani hen ee it Honourable the Secretary of State 

ia in July 1910 which urged on Lord Morley the necessity of 
further assistance on the part of Government for the development of 
cotton cultivation in India, A memorandum was prepared by the 
Tuspector-General of Agriculture in India to show what the Indian 
Agricultural Departments have done in the matter and to sum up the 
present cotton position. This paper has been published subsequently 
as Pusa Bulletin 26 for the information of the public and contains a 
detailed account of the work being done by the Agricultural Department 
in the various cotton tracts of India, ‘The concluding paragraph of 
this bulletin sums up the subject in the following words:— 

“Te will be seen from what has been said above that the Agricul- 
tural Departments have devoted and are still devoting a very large 
amount of attention to the improvement of the Indian cotton exop. Tt 
in not therefore recommended that Government should take up any 
new line of work for improving its quantity or quality, but it is 
itrongly urged that it be pointed out to the Secretary of State for India 
for the information of the members of the deputation that no progress 
in the production of finer cottons ean be made until buying agencies are 
set up in Tndia to buy, gin, bale and export long staple cotton whore 
the cultivator can get a fair price at his door. This could probably be 
best brought about by the British Cotton Growing Association.”” 

It is hoped therefore that the result of the deputation and of the 
publication of this paper will lead to the establishment by the trade of: 
suitable buying, ginning and baling agencies in India for long staple 
cotton in the tracts which aro found most suitable for the erop. Such 
aygoncies would he a most valuable adjunct. to the seed distributing 
efforts of the Agricultural Department and would do much to firmly 
establish improved cottons in the various localities in which they can 
be profitably grown, An avenue is thus opened up for mnch valuable 
co-operation between the trade and the Agricultural Department by 
which alone it appears likely that real progress in the future will be 
made. 

Tn addition to the papers referred to above the work of the Imperial 
st ig summed up in the last report of the Agricultural 
Research Tnstitute, Pusa, In Madvas the merits of Cambodia cotton 
have heen referred to by Sampson and Venkayya. Tn the Central Pro- 
vinces Clouston has dealt in detail with the development of the cotton 
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industry in a series of articles in the Agricultural Gazette published at 
Nagpur and has also worked out a classification of the local cottons, an 
account of which is now being printed. 

Wheat.— Progress continues to be made in the wheat investigations 
in India and during the year several papers have appeared. 

Hvaus in the Central Provinces has seut some of the best local 
wheats to England for milling and baking tests. Bearing in mind both 
the yield and the behaviour of the wheats in the mill aud bakebouse, it 
iy clear that u type superior to the soft white Desi Pissi of the Narbada 
Valley has not yet been produced at the Hoshangabad Farm. ‘This 
wheat is now being grown for distribution to cultivators in a pure con- 
dition and unmixed with other sorts. 

At Pusu an important stage has been xeuched in the wheat investi- 
gations during the year. ‘This relates to the production of new wheats 
by hybridisation which combine both high yield and high quality, 
‘These have been made by crossing high yielding wheats of poor quality 
such as Muzaffarnagar white and Punjab type 9 with some of the 
moderate yielding Pusa selections characterised by grain quality equal 
to that of Manitoba wheat, Adopting modern methods of hybridisa~ 
tion, wheats were obtained in the third aud fourth generation which 
bred absolutely true in all respects and which combined the characters 
of high yield and high quality. In some cases the straw was exceed- 
ingly strong and capable of supporting under Indian condition crops 
of 2,500 Ibs. of grain to the acre. The new hybrids were milled and 
baked in England by Mr. Humphries, Past President of the Ineorporat- 
ed National Association of British and Irish Millers, who refers to them 
as follows :— 

“Phe three lots, Nos. 100, 101, and 106, are very beautiful wheats 
also, On appearance only there is little to choose hetween them. If any- 
thing 106 may be the best locking. ‘These three all behave very well 
indeed in the milling processes. The flours they all yield are granula 
that is to say, they are bread flows rather than biseuit or pudding flours 
and should be judged by comparison with hard spring wheat flours from 
Minneapolis or Manitoba rather than by comparison with Muzaffa 
nagars or similar wheats, They are all flours possossing great poten- 
tialities as regards baking value, which can he developed by proper, 
treatment during milling and baking on the special lines mentioned 
hereinbefore. Without this special treatment they behave very well 
in the dough and produce loaves of fair but not great volume and of 
first rate appeurance and flavour. They behave like Manitoban good 
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grade wheats produced in a dry season, ‘That is to say, they, Like 
such Manitobaus, respond very markedly to the addition of malt ex- 
tract and ‘yeast foods’ and the volume of the loaf can be increased 
very greatly by the use of the right malt extract. They seem to be 
possessed of very good qualities capable under favourable conditions 
of yielding extremely good results,” 

‘These matters are referred to in detail in Pusa Bulletin 22 which also 
contains Mr. Humphries’ full report and an illustration showing the 
actual loaves produced from an ordinary Indian wheat, an improved 
Pusa wheat and also one obtained ivom Manitoban flour. In the same 
paper an account of the method of growing wheat adopted at Pusa has 
been inserted in response to numerous requests from cultivators, plant- 
ers and zemindars. ‘The demand for the Pusa wheats has far exeeeded 
the supply. Upwards of 1,000 acres will he sown in Behar alone 
during tie next sabi season, while arrangements have been made to test 
these wheats on « large scale iu all the important wheutgrowing tracts 
of India, 

In Pusa Bulletin 22 « preliminary account has been given of the 
work in progress on the production of new rust-resistant wheats by 
hybridisation, 'The Indien types differ considerably amoug then 
selves in their degree of rust resistance, but none possesses this chur 
ter to the same extent as some of the rust-resistant forms met with in 
Europe and North America, When grown side by side in both couns 
tries the superiority in this respect of types like American Club is most 
marked. Attempts to cross American Chub with Indian forms at Pusa 
s0 as to combine the rust resistance of the exotic parent with the 
qualities of the best Indian wheats failed on account of dhe great 
differences in the time of maturity and the impossibility of getting 
American Club to form pollen before the hot weather set in. Tn 1910 
this obstacle was got over by growing the Indian parents at Cambridge 
ie out the crest-fertilization in England. 
nd the firsl generation of the hybrids was 
‘Tt is now 
























fs spring wheats and 
‘his was done last 


F 
successfully grown in India during the lust rabi season. 
hoped that in a short time real rust-tesistant wheats will be available 





in India. 
Fibres.— Several papers on Tndian fibre crops have appeared during 
the year, while others are in the press, 
‘At Pasa the results of a study of patwa (2Zibisews cannabinus) and 
of rozelle (Hibiscus Sabidariffo) have been published. Bight types of 
Hibiscus cannabinus belonging to five varieties have been isolated and 
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their characteristics worked out in detail. As fibre producers they 

differ considerably while all the types readily cross-fertilize with each 
other. The effects of vicinism can however be entirely prevented by 

rogueing the plots during the seedling and early vegetative stages. 

‘This enables the method of selection by pure line cultures, ordinarily 
restricted to self-fertilized plants, to be extended to a crop in which 
natural crossing is common, Possibly the removal of aberrant plants 
in this way before flowering takes place can be extended to cotton and 
other crops in which improved sorts are liable to rapid degeneration as 
a result of vicinism. In H, Sabdariffa four varieties almost identical 
in all other respects except in the distribution of colour have been 
isolated. In consequence of a slight difference in the floral arrange- 
ments the flowers of this species are self-pollinated and no natural cross- 
ing between the varieties when allowed to flower freely has been s0 far 
observed at Pu 

The Fibre Expert to the Government of Easiern Bengal and Assam 
has summed up his work during the year in the Agricultural Journal 
of India, ‘Tho classification of the various varieties of jute has been 
completed and pure types are now available for further study. The 
flowers of all are said to be normally self-fertilized in which case the 
selection of single plants will be possible in this crop, Cross-fertilizn- 
tion experiments are also in progress which have been designed to throw 
light on the origin of the different colour types of plant, ‘The detailed 
results of the cross-fertilization experiments and on the methods of polli- 
nation in this crop are in the press. 

‘The flax experiments at Dooriah in Behar which are concerned with 
the production of fibre suitable for export to Europe have been sum- 
med up by Vanderkerkhove in Pusa Bulletin No, 25 to which an intro- 
duction has been contributed by the Inspector-Cieneral of Agriculture, 
During the season of 1909-10 an area of 60 bighas was sown at Dooriah 
and the crop converted into fibre from which a profit of Rs. 61 per acre 
is expected. These investigations are being carried out under the super- 
vision of the Behar Planters’ Association by means of a joint subsidy 
from the Imperial and Bengal Departments of Agriculture. The 
work is being continued and will no doubt be followed closely by all 
interested in planting enterprise in Behar, 

Plant breeding.—An important publication of considerable interest 
to workers in Agricultural Botany in Tndia has been undertaken during 
the year and is now in the press. This is Vol. V of Die Ztichtung der 
landw. Kulturpflanzen edited by Professor Dr. C. Fruwirth of Vienna 




















BOONOMIC BOTANY. dod 


and published by Messrs. Paul Parey of Berlin. The new volume of 
this important work deals with the breeding of tropical plants and it 
is expected that its publication will do much to stimulate research work 
on sound lines on the crops of the torrid zone. ‘The article on cotton 
has been contributed by the Economic Botanist to the Government of 
the United Provinces, while papers on the following crops have been 
prepared at Pusa:—il (Sesamum indicum), jute (Corchorus capsularia 
and C. olitoris), patwa (Hibiscus cannabinus), vonelle (Hibiseus Sab- 
dariffa) and sann (Crotalaria juncea), 

The results of the earlier work at Pusu on the economic significance 
of natural cross-fertilization in India, which were referred to in last year's 
report, were published during the year. During the current year this 
work has been continued and will be published as opportunity offers, It 
is now being recognised in India that a detailed stuly of the methods 
of pollination in any crop should precede all attempts at improvement 
and that this knowledge is essential in all schemes of seed distribution, 














Miscellancous.—Gammie has published a paper on the muillets of the 
genus Setaria in the Bombay Presidency and Sind in which the various 
oultivated forms are deseribed and figured. In the <lyricultural 
Ledger & bulky compilation arranged alphabetically under the verna- 
cular names dealing with the literature on the races of rice in India has 
been published as well as a paper on the soy bean in India by Hooper. 





PART Il,-FOREST BOTANY. 


A.—Work done by Forest Botanist. 


‘The research work of the Forest Botanist falls under two main heads 
Research work: which may be shortly defined as follows :— 


(i) The study of the physiology and ecology of our important 
forest apecies, with special reference to the factors which 
determine their natural distribution and which are 
responsible for their most important diseases, 

(ii) The detailed systematic study and description of those forms 
of forest plants of considerable economic importance of 
which the existing classifien factory and for 
the adequate treatment of which fleld-study is essential, 









‘As regards sub-head (i) it is recognised that, in a large number of 
cases, such factors as soil-aeration, soil-moisture, temperature, light, 
‘and soil-composition are primurily responsible for the diseases and un- 
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satisfactory growth of our forest. plants and that for thoroughly etli- 
cient forest-management it is essential to acquire a precise knowledge 
of the degree of intensity at which such factors first begin to cause 
disease and at which they must in consequence be considered to be in- 
jurious. 

Attention is at present being chiefly paid to the factors primarily 

affecting the lealthy development of sal and 
(Gesesr ot el: particularly to those factors which cause the 
dying-back of seedlings, ‘The preliminary work done up to date shows 
that, altogether apart from damage by irost, in the local climate of 
Debra Dun and in soil similar to that ou which most of the local sal 
forests occur— | 
(a) @ large proportion (73 per cent.) of sal seedlings died down 
from September-June when not watered ; of those seedlings 
growing under similar conditions, with the only exception 
that they were lightly watered, only 41 per cent. died back, 
and of those plants which, in addition to being lightly 
watered, were also shaded only 16 per cent. died back, 
(b) Sal seedlings developed more successfully [as judged indo- 
pendently by (1) the number of stems which died back and 
(2) tho dry weight of the best stems which survived when 
provided ‘with overhead shade and diffuse lateral illumi- 
nation, than when grown in the open with no shade and 
watered. 
(0) Sal is sonsitive as regards soil-aeration and water-logging 
soon proves fatal, 
(a) The factor of primary importance influencing the establish- 
ment and development of sal seedlings appears to be un- 
doubtedly the water-content of the soil. Light is also a 
factor of great importance, but it has not yet been deter- 
amined how far the favourable results obtained by shading 
can be ascribed to the decreased intensity of light, and to 
what extent they are due to the increased soil-moisture 
content. 
Compared with these two factors the chemical and physical characteristics 
of the soil appear to be of minor impottance. 

Tho preliminary work done up to date is now being prepared for 
publication and arrangements have heen made for the continuation and 
extension of the experiments with the object of determining instru- 
mentally and accurately the precise intensity of each individual factor 
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of primary importance which in itself alone suffices to cause the un- 
satisfactory growth or disease of sal, Once this has been done it will 
obviously be possible to determine, in the case of any particular forest, 
whether the absence of sal reproduction there, or the unsatisfactory 
growth of sal, is, or is not, due to these factors, and this knowledge will 
indicate the best measures to be adopted for the improvement of the 
growth, 
The memoir on the wevlogy of forest grasses embodying the re- 
suits) of the work done up to date which 
soitiglony of grasses of sel way mentioned in lust year's report was 
% still in the press ut the close of the year, 
owing to sanction for the publication having been delayed. ‘The cecolo- 
gical study of grasses of sal forests is being continued with the prin- 
cipal object of determining the best treatment to adopt in each case 
with the object of improving the fodder supply and of facilitating 
afforestation respectively. 





Information is also being collected regarding the grasslands situat- 
ed in all the Government forests of the United Provinces, the present 
method of treatment of the same, the species which are dominant in 
cach, the approximate area occupied by each species, its average yield 
expressed in weight of air-dried grass per acre and its local economic 
uses, ‘This information will indicate the extent to which the results 
obtained from detailed work in Dehra Dun, regarding the most suitable 
method of treatment, are applicable to other forest-grasslands which 
are approximately of the same type and will also indicate which areas 
require separate study, Advantage is being taken of the presence of 
Mr. William Ruitt, paper expert, at Deira Dun to obtain analyses of 
each species indicating its value for the manufacture of paper-pulp. 
The results obtained will, it is hoped, be suficiently complete for publi- 
cation next year. 





Extensive damage by the fungus Trametes Pini in the forests of 

Pinus excelow having been reported in the 
Simla and Bashahr Forest Divisions, the 
Forost Botanist visited these forests in May and June of the year 
under report. It had been ascertained that infection could, in 
come cases at least, be conveyed through the roots from a diseased 
to a healthy treo. ‘This mode of infection, if found to be frequent, 
would obviously greatly increase the difficulties in the way of com- 
ating the pest and hence it was desirable to determine how infec- 
tion was chiefly conveyed from diseased to healthy areas. Study in the 


Trame 
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field indicated that the spread of the disease was mainly due to wind- 
carried spores, the fungus usually gaining access to a healthy tree 
through the stumps of ent or broken branches, Hence preventive 
measures in the way of stopping lopping and destroying the sporophores 
are likely to be effective, ‘The results of the investigation are being 
prepared for publication and the study will be continued. 

As regards work done under sub-head (fi) the herbarium material of 
the genus Grewia available at Kew and the 
British Museum, as well as Jussiew’s types at 
Paris, were examined by the Botanist during the year. Some doubtful 
points were thus settled and the work is being prepared for publication, 
Recent work of European botanists has shown that there is more than 
one species of Indian Xylia, It is known that the wood of pyinkado varies 
considerably in quality, but it is not known how far this variation 
ands on the species or how far the pyinkado of commerce is obtained 
from Xylia dolabriformis, Specimens of Xylia have therefore been 
asked for from all forest divisions where the genus is known to occur 
with a view to determining the distribution and wood characters of the 
different species. The study of the genus Saccharm has shown that 
the valuable Saccharum Munja Roxb. 1s really a distinct species from the 
comparatively unimportant Saccharum arundinaceum Retz with which 
it is often confused, that Saccharum porphyrocomum Hackel is really 
identical with Saccharum Narenga Wall, and that Brianthus Griffthit 
Hook, £., being founded partly on Saccharum Griffithii Munro and part- 
ly on Brianthus Ravennee Beany., cannot be maintained, ‘These results 
are included in the memoir now in the press. 





‘Taxonomic work, 














B.—Work done by others. 

Some years ago forest officers in Madras reported that permanent 
marks placed on teak stems in the Nilambur 

Ralsngof tee stems dures plantation were found in course of time to 
sama eet alter their position and to rise above their 
original devel, An experiment to determine thie point is being carried 
out hy the local officers on the lines suggested by the Forest Botanist 
and report embodying the first set of observations was received during the 
year. Thirty-one tress were selected and carefully marked in Nilambur 
plantation in December 1909, the levels of the marks on the stems with 
sreference to permanent bench marks being carefully taken with a ¥ 
level and recordel. ‘The levels of these marks were again taken on 
April 8th, 1911, and the results compared. Observations must be con 
tinued for several years before the resulls can be regarded as at all final, 
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but the observations made up to date show that, out of 31 trees, 23 
showed an appreciable rise, amounting in some cases to nearly J of an 
inch in a little more than 1 year, 2 trees showed no change and 6 showed 
a slight sinking. Thus there seems to be some support for the theory 
that teak trees are actually raised above their original position in the 
normal process of development, 

Mr. H. H, Haines published his Forest Flora of Chota Nagpur, Tai 

Bahadur Upendranath Kanjilal published his 

Fonest Flora af the Siwalik and Juunsar Divi- 
sions, and Mr. W, B, Biscoe his Pres and Shrubs of the Indore State. 

A collection of the plants in the Sind Forest Circle has been com- 
menced with the object of forming a local forest herbarium. 


‘Taxonoaile work, 


List of papers on Economie Botany published during the year 
ending June 36th, 1911, 


Awsreap, R.D..—« Para rubber seed oil and Poc 
Chronicle (Bangalore), vi 





1. [The Planters? 

122, 1911.) 

Avorrr,L. ,—. Andropogon Sorghum: Millet or pyauny: its 
cultivation and some of its enemies, (Ayr. 
Jour, of India, v, 292, 1910.) 

Barner, C, A, , — . The influence of environment on plants, (Jour. of 
the South Indian Association, i, 249, 1911.) 

Bisco, W. FP... Trees and Shrubs of the Indore State, (Bombay, 
1910.) 

Boort-Teerxe, F., Memorandum regarding leading Hucalypts: suit- 
able for Indin, (Bull. 2, Agr. Res, Inet, 
Pusa, 1910.) 

Brows, W. Rovenr- Peach growing around Peshawar, (lyr. Jour. of 


























SON. India, vi, 14, 1911.) 

Bunxint, 1, 1... Literature on the races of rice in Indias (yrs 
Tadyer, Xo. 1, 1910.) 

Burxs, W. «The Pairi mango. (Lye. Jur, of India, vi, 27, 
1911.) 

Borys, W..—« Annual reports of the Bassein and Ganeshkhind 
Botanical Gardens, 1909-10, 

Gzovsrox, D. . —. Cotton cultivation in the Central Provinces, 








[Ayr. Gazette (Nagpur), vi 
1910, and vii, No. 2, 1911.) 
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Coventry, B, 


Covertex, B, 


Evans, G, . 


Frstow, R. 8. 
Gaon, 6. A. 
Gaone, G. A. 


Gana, G. A. , 


Ganon, G. A. 


Henpersoy, G. 8. 
Hoorsr, D, 


‘Hoorrr, D, 


Howarn, A, 


Howarn, A, & 
Howann, G. L. 0. 
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MYCOLOGY, 
By i 


E, J, BULLER, MB, F.LS., 
Imperial Mycotogist. 


Palm diseases.—Iwo papers of considerable length on the diseases 
of palms appeared during the year. Dr. L. ©. Coleman published an 
account of the Areca palm disease known as Koleroya, in the Bulletins 
of the Agricultural Department, Mysore. “The fungus which causes 
this disease was first seen by the writer in 1903, and identified, 
in a paper published in 1907, as Phytophthora (2) omnivora de Bary. 
Dr. Coleman, while still including it in the probably composite species, 
Phytophthora omnivora, mukes a distinct variety, Arecw, for it. Its 
hosts are Areca Catechu, Cereus formosus, Clarkia elegans, Schizanthus 
wisetonensis, Oenothera hicnnis, Salpiglossus variabilis, Solanum melon 
gena and Lycopcrsicum esculentum, A closely allied species occurs on 
Cacao in Ceylon and other parts of the tropics, and is capable of attack- 
ing nearly all the above hosts. As a result of a thorough comparison of 
the two forms in artificial cultures, Dr. Coleman concluded that they 
are distinct species and named the Cacao fungus Phytophthora Theo- 
brome. It was, however, named Phytophthora Faberi by Maublanc, 
prior to the publication of Dr. Coleman’s paper, and the latter name 
must stand. A very full account is given by the author of the charac 
ters and biology of the Areca parasite and of the remedial measures 
carried out by him to reduco the losses, estimated at 3 to 4 lakhs of 
rupees annually, caused by the disease in Mysore. A single spraying 
with Bordeaux mixture, applied just before the break of the monsoon, 
was found to be effective in saving a large proportion of the nuts. ‘The 
cost is well within the means of the arecanut growers, Further experi- 
ments are being carried out to test the relative efficiency of various 
methods of spraying. An abridgment of the bulletin was published in 
the Annales Mycologici. 

The bud-rot of palms in Mndras Presidency was described by the 
writer in a memoir published early in the year. The disease has been 
under observation since 1905, and an extensive campaign to check its 
spread and stamp it out was started by the writer, with funds and 
assisténce provided by the Madras Government, in 1907. Since 1914 
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the work has been in the hands of the recently appointed Madras Myco- 
logist, Mr. McRae. The memoir includes a description of the area 
affected by the disease, an account of its first appearance and spread, 
the species of palms affected (including palmyra, cocoanut and areca), 
a full description of the fungus, Pythium palmivorum, which is its 
cause, and a discussion of the operations to check it carried out by Gov- 
ernment, ‘The conclusions arrived at are that these operations have 
been entirely successful in limiting the disease in Godavari district to 
the area previously infected; it is hoped that they will prove equally 
effective in Kistna district, where they were started late, ‘This alone 
should fully justify their cost, At the time the memoir was written it 
was not easy to determine what offect the previous work had had in 
reducing the intensity of the disease within the infected area, but further 
records during the past year tend to show that the steady removal of 
infected trees is bearing fruit in a diminution of the number of new 
infections. The operations are being continued and it is anticipated 
that if the disease can be kept confined within its present limits, it will 
eventually be possible to stamp it out completely. 

Ginger disease.—An account of the soft rot of ginger was written 
by Mr. MeRae for the Agricultural Journal of India. This disease ix 
prevalent in Eastern Bengal, Gujarat and probably elsewhere. In 
Rangpur the loss in damp soils is 10 to 16 per cent. of the crop; in bad 
years almost the whole may be lost. ‘The cause appears to be the attack 
of « fungus (Pythium gracile) on the rhizomes and base ot the plant. 
‘As a result of experiments carried out at Burirhat farm in 1908-00, 
Mr, McRae was in a position to recommend effective measures for check- 
ing the disease. 

Turmeric disease.—The writer described a leat disease of turmeric, 
found all over Northern India, in the Annales Mycologici. Tt is caused 
hy a previously undeseribed species of aphrina which, while not very 
destructive, is probably responsible for a greater reduction of the yield 
than the cultivators themselves suspect. No troatment ean be recom- 
mended as yet. 

‘Ten diseases.— A parasite of the tea bush, Lestadia The, found 
jn Tava some 12 years ago but not previously recorded in India, was 
reported from the Dooars in 1910. It causes a leaf disease known as 
copper-blight, which spreads with great rapidity under suitable weather 
conditions, A note describing its characters was written by Mr. Shaw 
for the Agricultural Journal. The writer investigated a disease of 
ten seed, kuown for many years in Assam to cause considerable Toss in 
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Acting on a suggestion made by the officers 
¢ Department of the Indian ‘Tea Association, a good deal 
of evidence was obtained indicating ‘that the disease is due to the tea 
seed bug, Pueilocoris latus, This insect punctures the seed and sucks 
the juices. Through the opening thus made fungi are able to enter, 
and the subsequent injury to the seed is due to the growth of one or 
other of several species of rot-producing: fungi at the expense of the seed 
tissues, Tt has long been a pathological puzzle how the fungi which are 
often found within hard-shelled sceds, such as the walnut, have been 
able to effect an entry; possibly the explanation in these cases will be 
found to be similar to that of the tea-seed fungus, ‘The Indian Tea 
Association are issuing a pamphlet on the subject. As a result of the 
extonsion of blister-blight in India, mentioned in last year’s report, 
some countries have insisted on the disinfection of all Indian ten seed 
exported to thom. ‘The writer was asked to advise on the subject and 
reoommended steeping in formalin, which has been adopted. It is a 
matter for congratulation that the Indian Toa Association have decided 
to strengthen their Scientific Department by the addition of a Mycolo- 
gist, as the fungus diseases of tea are growing in importance, 

Forest tree diseases.—As usual the Forest Department referred 
a certaitt number of diseases of trees for investigation in the Mycological 
Laboratory at Pusa, ‘Tho chief result was a paper on the root infection 
of the blue pine by Zrametes Pini, a fungus which is causing consider- 
able damage in the Simla Hill forests, by A. Hafiz Khan, This fungus 
was hitherto believed to be able to attack trees through above ground 
wounds only. A second method of infection was shown to occur below 
ground, through roots of diseased trees, coming into contact with those 
of healthy ones. Mr. Anstead, Planting Expert to the United Planters’ 
Association of Southern India, has described in the Planters’ Chronicle 
the results of experiments conducted in Cochin to prevent the attacks 
of pink disease” of rubber trees, caused by the fungus Corticium 
javanicoum. Over two hundred thousand Para trees were treated with 
Bordeaux mixture, with most encouraging results. One estate reported 
that the disease had been diminished by 75 per cent, and the Manager 
believes that if every tree were done properly the disease would dis- 
appear, The mixture, made up of 6 Ibs. copper sulphate, 4 Ibs, quick- 
Yime and 45 gallons water, with a locally prepared paste or resin or 
jaggery added to improve its adhesive properties, is brushed on the trees 
near the forks and over wounds. ‘The cost is very little, only Re, 1 to 
Rs. 2 per acre, Ax this is by far the worst disease of rubber trees in 
South Tndia such results are very gratifying. 
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Fruit diseases—The principal work on fruit diseases published 
during the year was Mr. Burns’ bulletin on grape-vine mildew in Bom- 
bay Presidency. In this the occurrence of the disease at Nasik and 
near Poona is described and the results of experiments in its control, 
carried on under Mr. Burns’ direction by his assistants and the owners 
of the vineyards, are given, Spraying with Bordeaux mixture, to 
which soft soap was aided as an adhesive, was found to reduce the 
damage considerably. The 6-4-50 formula was used, except when 
sotually spraying the bunches of fruit, when half strength was em- 
ployed. The results were satisfactory when the work was carefully 
carried out between Mid-December and Mid-February, the critical 
period of the year for the disease in this district. Mr. Basu, Assistant 
Professor of Mycology at the Bengal Agricultural College, investigated 
1 disease of plantains at Chinsurah, and wrote a note deseribing it in the 
Bengal Quarterly Agricultural Journal. The aisease appears to be 
caused by a species of Fusarinm, but further work is necessary to estab- 
lish thi 

Miscellaneous, Experiments carried out at Pusa, and indeper 
dently by the Mycological Assistant of the Bombay Department of Agi 
culture at Poona, have demonstrated that the fungus which causes 
pigeon-pea wilt produces its spores freely on the stems of diseased 
plants. Hence in addition to soil infection from previously diseased 
crops, ait-horne infection is also possible, Work on sugarcane diseaser 
is in progress at Pusa, Sabour and Poona, but has not yet yielded results 
to justify publication. Mr. Shaw of Pusa has a large investigation in 
and on the root-rot of a number of cultivated plants, caused by a 
species of Rhizoctonia. ‘The results are not yet ripe for publication. 
Most of the experimental and demonstration work in (reating plant dis- 
eases, mentioned in last year’s report as being in progress at various 
farms of the Provincial Departments of Agriculture, has been continued, 

For some years black spore-like bodies have been observed ax im- 
purities in samples of “Tndian ” tice flour, examined in the Laboratory 
of Agricultural Chemistry of the Royal Agricultural College, Berlin. 
Specimens of these sent to the writer enaliled him to identify them na 
the spores of the rice bunt, Tilletia horrida. ‘This fungus was hitherto 
known to occur only in Japan and the Tnited States; it appeared 
unlikely that its presence in Tndia proper could have escaped detection ; 
the Berlin authorities were therefore asked to ascertain the exact origin 
of the rice containing the impurity. The results of the investigation 
were published by Tlerr P. Filter in the Centralblatt fiir Bakteriolagie 
recently. ‘The rice containing this fungus was found to have heen 
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imported from Siam, Moulmein and Bassein, We may conclude, there- 
fore, that rice bunt occurs in Siam and Burma and is either restricted 
to these countries by climatic conditions or, more probably, is spreading 
from a centre in Eastern Asia and will eventually reach India proper. 


Il.—Systematic Mycology. 

A new genus of the Uredinacew was described by the writer in the 
Annales Mycologici. It was collected on Olea dioica in the Decoan and 
is of considerable taxonomic interest. 

A collection of fungi, chiefly Agaricacew, made by the Rev. Father 
Blatter in Bombay and Dehra Dun, was described by the Rev. 7. 
‘Theissen, $.J., in the Annales Mycologici. ‘Two new species of the Uredi- 
naceous genus Phakopsora were described by Dr. P. Dietel and three new 
species of sinuts by Herren Hf. and P, Sydow from Indian material sup- 
plied by the writer. One of the latter is of economic interest as a par 
site of Panicum frumentaceum, one of the cultivated millets of India. 
Notes on the rare genus Pucciniostele, based on Himalayan specimens 
sent by the writer, wore included in a paper by Dr. P. Dietel on 
Tapancse Uredinacew, Mr. Massee has described two new species of 
fungi which attack wood and also a new species of edible truffle from 
the United Provinces 

‘The lurge collections of Ascomycetous fungi in the Pusa Herbariun 
wore worked through by the writer; annotated lists, prepared in colla- 
boration with Herren H. and P. Sydow of Berlin, are in the press, A 
deseription of a remarkable aquatic fungus found at Pusa will also 
appear shortly. 
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SYLVICULTURE. 
BY 


8. TROUP, F.C. 
Syloicudturist, 
Considerable progress was made during the year in the establish. 
aient and measurement of permanent sample- 
gemarearoats 15 sea plots for ascertaining the increment of typical 
woods in girth, height and volume: 29 sample-plots were laid out by the 
Sylviculturist, these being distributed in the Siwalik, Naini Tal, Hald- 
Wani, Pilibbit and Gonda Divisions, and dealing chiefly with Shorea 
robusta (sdl), Dalbergia Sissoo, Acacia Catechu, and Quercus incana. In 
addition numerous measurements of typical s42 coppice areas and Pinus 
longifolia crops were carried out; in such cases permanent demarcation 
was not necessary, since the ages of the crops were ascertainable. 
The system employed for estimating the volume of the erups measured 
is that known as the method of sample-trees by groups, Subse- 
quent re-measurements of the permanent sampleplots will be quin- 
quennial. In several cases adjoining thinned and unthinned plots were 
laid out in order to ascertain the degree of density required to produco 
the maximum volume increment per acre under different conditions. Tt 
is expeoted that the establishment of similar sample-plots will be com- 
pleted in the United Provinces during the year 1911-12, and in subse- 
quent yoars the work will be continued in other Provinces, those which 
contain sdl forests being dealt with first. 

2% In the Gonda Forest Division of the United Provinces experi- 
mental plots were laid out by the Sylvicul- 
Tee cag of sal cope, frit ith a view to testing the respective 
merits of cutting edl coppice flush with the ground and at a height of a 
fow inches from ground level, Similar experimental plots Inid out by 
the Divisional Forest Officer in the Gorakhpur Division during the past 
two years were also visited. It will be some years before conclusive re- 
sults are arrived at, though the Gorakhpur experiments tend to show 
tit the development of 4? coppice shoots in early life is somewhat 
hotter as a result of cutting some inches from the ground, than where 
the stumps are trimmed flush with the ground. Tn the Gorakhpur Divi- 
sion it was proved beyond a doubt some years ago that under certain 
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conditions the high cutting of sd coppice gave better results than eut- 
ting at ground level. ‘This was particularly the case in dry hot loc 
ties where the stumps, whether ent high or low, died down for a distance 
of some inches below the eut surface; consequently where the coppice 
was cut high the base of the stump at ground level remained alive even 
when the top part dried up, whereas in the case of low cutting the whole 
stump was liable to dry up for some inches below ground level, being 
thus rendered incapable of producing coppice shoots. It still remains 
to be proved whether or not the high eutting of s4l coppice is advantage- 
ous under all conditions, 
8. The effects of the great drought of 1907 and 1908 on the sdl forests 
of Oudh continued to be studied during the 
year, affected areas in the Gonda, Gorakhpur 
and Pilibhit Divisions being visited. So far 
as observations go at present, it appears doubtful if any satisfactory pre- 
ventive measures for future damage by drought will be practicable, 
though something might be done iu the way of maintaining a liberal 
proportion of drought-resisting species in aroas liable to be affected, ax 
well as adopting a system of management involving the least possible 
risk of permanent damage. Tt was noticed in this connection that the 
standards in coppice-with-standards as a rule suffered more than trees 
in high forest. As regards the effect of the drought on different. species, 
it is noteworthy that as a general rule the more shallow-rooted species 
suffered less than the deep-rooted species, the explanation no doubt he- 
ing that the latter drew their water-supply from moist substrata which 
hecame dried up with the lowering of the water-level consequent on the 
drought, whereas the surface-feeders were habituated to the annual dry- 
ing up of the upper layers of the soil, and were therefore less liable to 
suffer from any abnormal drought. ‘The sil appeared to suffer more thon 
any other tree, while among the most conspicuous drought-resisting 
species were Ficus religioxa, F. benyalensis, Miliusa velutina, Stereo 
spermum suaveolens, and Mallotus philippinensis. The damage done by 
the drought tended to be greater on sandy subsoils than on subsoils with 
8 fair admixture of clay, owing to the inability of the former to retain 
sufficient moisture, Uirough lack of retentive power when the water-level 
sank, 
4, Progress continues to be made in the application of the system of 
success on fellings to sd forests, 
the preliminary working-plan report for the 
forests of the Haldwani Division, United 
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Provinces, containing some important prescriptions in this respect. The 
rotation proposed is 150 years, subject to a possible reduction, this being 
divided into § regeneration periods of 80 years each. Some difficulty is 
anticipated in the allotment of the various crops to the different periods 
owing to their present irregular state, and some initial sacrifice is inevit- 
able. ‘The compartment being the unit of area for regeneration pur- 
poses, and the crops over whole compartments probably in no case being 
uniform in age, it remains to ascertain approximately the dominant age 
throughout each compartment, which will then be allotted to its period 
on this basis within fairly wide limits. Linear valuation surveys will 
he carried out where necessary to aid in this allotment, 
5. The working-plan for the Thano sdl forest, Dehra Dun, alluded 
to in last year’s report, was finally sanctioned 
9 aaae sal foeaet, during the year. Moke this lan the forest 
will be treated experimentally under the system of successive fellings, the 
rotation being 144 years, divided into 6 periods of 24 years each. Re- 
production being aleady well established in the first periodic block, pr 
paratory and seeding fellings are not necessary, and there will therefore 
be only two regeneration fellings, a secondary and a final felling, the one 
following the other after an interval of 12 years, 
6, Two experimental plots, one in the Siwalik Forest Division and 
the other in the Lansdowne Forest Division 
‘Wecting, ot ‘bembeat: of the United Provinces, were laid out during 
the year, with a view to ascertaining the best methods of cutting and 
working bamboos (Dendrocalamus strictus), a subject on which opinions 
differ somewhat at present. It may be some years before any conclusive 
results are arrived at, but it is hoped that something may be learned 
which will lead to practical results bearing on the systematic working of 
bamboo forests. 
7. An important contribution to the literature on Hardwickia binata, 
by Mr. D. 0. Witt, was published during the 
year in the Indian Forest Records : the develop- 
mont of the tree from the seedling to the mature stage is traced with 
the aid of a series of good diagrams and photographs, and its various 
sylvicultural requirements are dealt with in detail. 
8. In the same publication Rao Sahib Mf, Raina Rao publishes the 
results of a series of experiments tending to 
show that the artificial propagation of sandal 
ean he more successfully and economically carried out by in sitw sow- 
ings than hy the transplanting of nursery-raised plants, one of the most 
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important advantages of the former being the freedom from damage to 
the roots and root attachments of the seedlings and their hosts. 


List of Indian Publications, 1910-11. 


Best, J. W. . + Working-plan for the Government forests of the 
Bhandara Division, Southern Circle, Central 
Provinces. 

Cavexmisir, F, Hl, . Working-plan for the Jokai Reserve of thie 
Lakhimpur Division, Easter Circle, Eastern 
Bengal and Assam. 





Commer, E.R... Working-plan for the Reserved forests in the 
Sambalpur Division, Bengal, 
Coreraxp, D. P. —. Working-plan for the Kamrup Sil Reserves, 


‘Western Circle, Eastern Bengal and Assam 











Horwoon, J.C, . Working-phin for the Nwa Working Circle, 
Myittha Division, Northern Circle, Burma. 
Kanntat, Uprexpra- Work lan for the Holongapar Reserve, Sih. 
NANI, sagar Division, Eastern Circle, Eastern Bengal 
and Assam. 
Taere, F, A. + Memorandum on Teak Plantations in Burma, 


(For, Bull. No, 2, 1911.) 

Tawa Rao, M. —. Notes on Sandal, (Ind, For, Rec., si, Part IIL.) 

Rocens, ©. G. —. The Raising of Forests with Field Crops in Berar. 
(Ind, For,, seavii, 8.) 









Suxrmms, B. A. . Some Aspects of Fire Protection in Chir Forests. 
(Pinus longifolia). (Ind. For., axavii, 64.) 

Trove, RS. . —. Tables for the Volume Measurement of Sample- 
Plots. 

Wir, D, 0. . «The Sylviculture of Hardwickia binata. (Ind. 


For. Ree., ti, Part TIT.) 





ECONOMIC FOREST PRODUCTS. 


a 
A. RODGER, 
Forest Beonomit. 


1. Economic museum.—Work in this museum continued during 
the year, many new specimens of much interest being added. The 
museum dates from 1881, having been started by Sir Dietrich Brandis, 
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but it was largely added to and improved by Mr. Gamble when Director 
of the Forest School. Mr. Gamble was, by the way, never Deputy 
Director as stated in last year’s report. A large collection of economic 
products of all kinds was received from the United Provinces Exhibition 
at Allahabad through the kindness of the United Provinces Govern- 
ment and the exhibitors, but these cannot be properly displayed until 
the new institute buildings are completed. 

2, Testing of sal and teak,—Sdl logs grown in various , local- 
ities, hills and plains, high forest and coppice, and teak logs grown in 
plantations and adjoining natural forest in Burma were received, and 
beams and blocks prepared for testing and comparison, Splitting tests 
were carried out with sdf, aud a series of tests with teak grown in planta- 
tions and natural forests in Burma were undertaken at Sibpur, As 
however the trees did not grow under the same conditions of elevation 
and soil, further tests will be carried out with the new specimens. ‘The 
results of the first series of tests were published, 

8. Wood and bamboo pulp,—'he Economist visited some of the 
best Bamboo areas of Burma where he made measurements and count- 
ings and collected much information, regarding the possibility of 
establishing pulp mills. ‘This has been recorded in a memoir now in 
the press, which will be completed when the result of certain tests with 
bamboo now being carried out by a Calcutta firm are made known. 
Bamboos and woods were supplied to the Chemist working at Dehra 


Dun. 

4, Tho match industry.—'Ihe Keonomist visited several districts in 
Oudh, and after making countings, reported on the available quantity 
of Simal (Bombax matabaricum) und other woods and the facilities for 
extraction to a central site to bo selected for a match factory. The 
conditions appear most favourable and it is hoped that a large factory 
will soon be started. Figures have also heen obtained Yor several other 
localities which look promising. Woods were supplied to firms for test- 
ing for match making and it is evident that India is vich in such species. 

5, Antiseptic treatment of woods.— Numerous experiments with 
different antiseptics have been continued as detailed in last year’s report, 
but the most important work has heen the powellizing by Messrs. Killick, 
Nixon & Co., at Bombay, of sleepers of the following species, which 
would not Jast as sleepers in their natural state: — 














650 Terminatia tomentosa from Bombay. 
431 Dipterocarpus tuberculatus from Burma. 
127 Dipterocarpus alatus from Burma, 
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‘Six hundred and thirty-six of these have been treated and delivered to 
the Oudh and Robilkhand Railway and the North Wesiern Railway 
for use in the line, where their behaviour will be carefully noted. The 
remainder have been powellized, with the exception of a few unservive- 
able sleepers, and will be despatched during July to the Eastern Bengal 
State Railway for use in that Railway. About 1,900 pine sleepers from 
the Chakrata Division are also on their way to Bombay and a further 
supply of Zerminalia tomentosa sleepers from Bombay and Dipterocarpus 
sleepers from Burma is also expected, the total number to be treated and 
issued to Railways being nearly 5,000, 

Another experiment has been started with 2,000 sleepers of the same 
species which are to be treated with an antiseptic culled Avenarius 
Carbolineum by the open-tank method. Eight hundred will be treated 
and Jaid down in Burma, 400 in Bombay, and 800 in Northern India. 

‘the object of these experiments is to endeavour to prove that native 
grown woods can be made suitable for sleepers at a cheap rate, 

6. Gums and resins, —A large number of samples of gums and resins 
have been sent to various firms in India and Europe and numerous en- 
quiries replied to, but the difficulty of supplying reliable estimates of 
cost, when small quantities ouly are handled, and of getting good 
samples of essences, ete., distilled in the forest and of souding perish- 
able samples, have prevented much progress being made. Analyses of 
several gums and oils have been received and more are under enquiry. 
‘The most promising is Burmese wood-oil from A!elanorrhwa wsitata 
which has attracted a good deal of attention in Europe, as a result of 
the Korest Ohemist’s note on it. 

7. Tea boxes,— The question of the best method of supplying cheap 
good tea boxes made of Indian woods to tea gardens, instead of the 
imported boxes which are at present imported in enormous quantities 
from Europe and Japan, is under consideration. It appears to be diffi- 
cult to get any one to move in this matter, as the present arrangements 
are sanctioned by custom and vested interests, but it is hoped that the 
antiseptic treatment of certain of the more perishable or unsuitable 
woods, and increased facility of extraction, as well as possibly the 
utilization of bamboo-pulp, may help to solve the difficulty in time. 

S, Miscellaneous uses of woods,--Samples have been supplied to, 
and experimented with hy, makers of matches, pencils, brush-backs, 
razor hindles, cricket bais, tool handles, weaving looms, and other 
minor goods. 
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9, Collection of information on little known valuable woods,—Tie 
information has now been nearly all collected for six timbers and is being 
written up. 

10, Minor investigations, —Barks of Verminalias and Oaks have been 
collected green and analysed for tanning value, and myrobalans were 
collected at different seasons and tested for the same property. ‘The 
rosin and turpentine industry in the Himalayas has been under enquiry, 
and help was given to purchasers to encourage the use of walnut burrs 
‘md Andamans padauk among other products, Besides the analyses 
mentioned above, roots of Pudophylium Emodi and leaves and bark of 
innamonum glanduliferun were collected and sent to the Forest 
Chemist for analysis, 








List of Publications, 


Thoxe marked by an aster are still in the press, 

Groom, Percy. . A Note on Pyinkado Timber. (Ind. Por., March- 
April 1911, 178.) 

Haman, E.H, —. Production of Synthetic Rubber. (Jnd. For., 
August 1910, 489.) 

Pransox, R. 8... Note on the Relative Strength of Natural 
and Plantation Grown Teak in Burma, 
(Forest Bulletin No. 3.) 

Pransox, R. 8... Catalogue of the Economic Museum of the Forest 
Research Institute and College, Dehra Dun, 

Pransox, RS... "Commercial Guide to Indian Forest Products. 

Peaisox, RS... *Note on Antiseptic Treatment of Timbers. 

Pkansox, R.S.. —. *Note on the Paper-pulp Industry in India and 
Burma, 

Marrs, W. .—, Paper and Paper-pulp Industry in Indi 
Por., January-February 1911, 1.) 

Marr, W. .—. Paper-pulp testing at the Forestry Court, Cellu- 
lose Laboratory, United Provinces Exhibition, 
Allahabad. (Ind. For., January, February, 
March, April, May 1911.) 
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INDIAN ZOOLOGY 


with special reference to the work done in the Indian Museum, 
October 1910 to September rom, inclusive. 


BY 


N. ANNANDALE, B.A., D.Sc. C.MZS., F.AS.B., 
‘Superintendent of the Indian Museum, 


As some misunderstanding has arisen about the scope of the 
report submitted annually to the Board of Scientific Advice by the 
Superintendent of the Indian Museum, I may be permitted to commence 
the present issue with a word of explanation, ‘This report deals in the 
first instance with the 2oological research published or in progress in 
the Indian Museum; it also deals, but in a less detailed manner, with 
other zoological research that has a direct bearing on the fauna of the 
Indian Empire, except that it ignores entomological and parasitological 
work carried out by Government departments whose representatives 
theniselves submit reports to the Board and by similar departments in 
Native States, It is for this reason that the entomological investigations 
undertaken at Pusn, Dehra Dun and Bangalore are apparently neglected, 
and that no mention ix made of the purasitological work of the Civil 
Veterinary Department. 























—Work in the Indian Museum, 


(a) Laboratory Work, 

Captain F. H. Stewart, LMLS., Honorary Assistant in the Indian 
Museum and formerly Surgeon-Naturalist to the Tndian Marine Survey, 
has published a paper in our“ Memoirs” on minute structure and pos 
larval development in certain genera of barnacles. The biologics 
importance of this paper is considerable and the researches it embodies 
have a peculiar interest as regards zoological reseach in Caleutta, in 
that they are based on histological work of a delicate nature which was 
carried out entirely in our Iaboratories. It has often been denied that 
such work ean be carried ont in a tropical climate. 

Dr. Annandale has completed a description of the freshwater Sponges, 
Hydrida and Polyzoa to form a volume in the Fauna of British Tndia” 
published under the authority of the Secretary of State in Couneil. 
‘This is the first volume in the sories to be written entirely in India, and 
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it is one of two for the preparation of which in Caleutta sanction has 
been received, the other being Mr. Brunetti’s account of the Nemocera 
other than Culicide, Chironomide and Cecidomyidw. In the volume 
on the Sponges, ete., special stress has been laid on biological problems. 

Mr. 8. W. Kemp, besides publishing two short papers on Decapod 
Crustacea, has been engaged for the greater part of the year on a 
monograph of the Stomatopoda of the Indo-Pacific seas, and has recently 
prepared for our “Records” a sories of preliminary descriptions of 
hitherto unrecognized forms. He has been much assisted by the loan of 
specimens from the British, the Colombo and the Sarawak Museums, and 
the collections of the Commissioner of Fisheries in New South Wales and 
of Professor Kishinouye of Tokyo. Mr. Kemp has also spent a consider- 
able amount of time and trouble in improving our collection of the fresh- 
water prawns of the Indian Empire with a view to the preparation next 
year of an account of the Indian species. Mr. Kemp's work on the higher 
Orustacea has a special interest for tho Indian Muscum in that: it is in 
direct continuation of the investigations commenced in 1871 by the late 
Mr. J. Wood-Mason, then Deputy Superintendent. Mr, Wood-Mason 
work on. this group was carried on by Colonel Alcock, his successor as 
Superintendent, with such success that his monographs on the Deeapoda 
have already become classics in taxonomic literature, and it is eminentiy 
satisfactory that the tradition thus created should be maintained. 

Mr. B. L. Chaudhuri has worked on the large collection of freshwater 
fishes from Northern India obtained by Mr. M. Mackenzie and from 
other sources. He has also conducted experiments as regards the 
destruction of mosquito larve by various species of fi 

In the Entomological Sub-Section Mr. F. H. Gravely has commenced 
and nearly completed an account of the taxonomy, habits and distribu. 
tion of the Oriental Pedipalpi. He has also done a considerable amount 
of work on the Seolopendride in the collection, and has supervised the 
preparation of some valuable original drawings of the mouth-parts of 
various HMood-sucking flies. In collaboration with Mr. S. Maulik he 
has written an account of certain tree-haunting Neuropterous larvie of the 
familien Myrmeleonidw and Ascalaphide. More recently Mr, Gravely 
has commenced the study of the beetles of the families Lucanide and 
Passolide that ocour in India and the neighbouring countries, ‘The 
former are forest pests of great importance, while the closely allied 
Pansalide are of considerable scientific interest and can be studied in 
Calentta with peculiar facility owing to our possession of the valuable 
collection of the late Dr. F. Stoliceka, one of the earliest students of 
the fomily, Mr. Gravely's work on the two families has been further 


























INDIAN ZOOLOGY. 187 


facilitated by the loan of specimens from the Bombay Natural History 
Society, the Museums of Madras, Trivandrum, Colombo and Sarawak and 
the Research Institutes at Pusa aud Dehra Dun and the Government 
Entomologist, Ceylon. 

In the same sub-section Mr. C. A. Paiva has collected data for a 
“census” of the mosquitoes of one district of Calcutta, and has devoted 
special attention to the habits of the predaceous larva of a species of 
Tozorhynchites which feeds on the larve of other mosquitoes, notably of 
the yellow fever mosquito Stegomyia fasciata, 

A great part of Mr. Branctti’s time has been occupied in_ work on 
the Tipulide and other Nemocera for his volume in the ‘ Fauna of 
British India.” This work is now approaching completion. Mr. 
Brunetti las also published a revision of the Oriental blood-sucking 
Diptera of the family Muscidm, and preliminary descriptions of about 
fifty new Indian species of the families Paychodide, Biblonide, Simu- 
iid, Rhyphidw, Dixidw and Blepharoceride. He has now in the press 
8 preliminary revision of the Oriental Tipulidw and a revision of his 
catalogue of the Oriental Culicidw published some years ago, 

Tho Surgeon-Naturalist of the Indian Marine Survey, Captain R. B. 
Seymour Sewell, I.M.S., has worked in the Indian Museum during the 
mousoon, His main study has heen that of the surface-living Copepoda 
of certain paris of the Burmese coast, He has devoted special attention 
to the biological and hydrographical factors in the distribution of these 
little Crustacea as well as to their taxonomy. Captain Sewell has also 
prepared in the Museum a detailed report on the deep-sea fish taken last 
season by the R, I. M, 8.  Tnvestigator” and, in collaboration with Mr. 
Kemp, has worked out the deep-sea Decapod Crustacea. 





















(b) Field Work, 


Dr. Annandale spent ten days at Bangalore during the Puja holidays 
in October 1910, and obtained, with the assistance of Dr. Morris 
‘Travers, F.R.S., a representative collection of the Crustacea and Sponges 
of the district as well as a number of insects, Specimens from the State 
of Mysore were much needed in the Museum. Accompanied by Mr. 
Gravely, Dr. Annandale also visited Puri on the Orissa coast in January. 
The ostensible object of this trip was to collect marine organisms, but 
unfavourable meteorological conditions rendered this difficult and special 
attention was paid to the Crustacea and leeches of ponds and streams and 
of the Sur Take, which is situated about four miles from Puri. A good 
series of freshwater prawns (especially of the family Atyidw) and leeches 
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of the family Glossosiphonide was obtained. A second visit was paid 
to the Sur Lake by Dr. Annandale and Mr. Gravely in September and 
an interesting collection of the fauna of the sand-dunes which separate 
the lake from the sea was obtained, 

‘Mr, 8. W. Kemp in May 1911 visited the lakes of Kumaon in the 
W. Himalayas and obtained a very interesting collection of the inver- 
tebrate fauna, especially of the Crustacea, Polyzoa and Sponges. ‘The 
invertebrates of these lakes were hitherto almost unknown. 

The field work undertaken of recent years by the Indian Musuem hax 
been for the most part of a somewhat indiscriminate nature. ‘This was 
unavoidable so long as only one officer could go on tour, but now that 
the scientific staff has been increased to four officers, we are in a position 
to specialize further and our field work is being pressed on mainly in 
two directions, namely :— 

(i) A survey of the freshwater fauna of the Indian Empire. 

(ii) The collection and observation of those groups of insects and 
arachnida which are actually being worked out in the 
Museum and of those regarding which arrangements for 
identification have been made with specialists abroad. 








The survey of the freshwater fauna of the Indian Empire was really 
commenced about 40 years ago by the late Mr. J. Wood-Mason, but the 
importance of the investigations on marine zoology undertaken in suc- 
ceeding years totally overshadowed it. Tt is now our endeavour, without 
neglecting marine zoology, to pross on the survey of the rivers and lakes 
of India and Burma. ‘The first-fruits of this survey are to be found in 
Colonel Alcock's revision of the freshwater crabs published in the Cata- 
logue of Decapod Crustacea of the Indian Museum last year, Other 
published results are Dr. Annandale’s account of the freshwater 
Sponges, Hydroids and Polyzoa in the “Fauna of British India” 
and Mr. Kemp's account of the Crustacea Anostraca in a recent 
number of the “Records of the Indian Museum," while work in 
progress in the Museum includes an account of the freshwater fishes of 
Northern India by Mr. Chaudhuri and of several families of flies which 
pass their earlier stages in water by Mr. B. Brunetti. The account of the 
aquatic Rhynchota in vol. v of Mr. W. L. Distant’s account of this 
order of insects in the “Fauna of British India” is largely based on 
specimens sent from the Indian Museum, and the same will be the case 
with future volumes in the same series on the leeches hy Mr. W. A. 
Harding and on the molluses of the family Unionide by Mr. H. B. 
Preston, Collections of freshwater microscopic Crustacea and other 
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plancton from over two hundred localities have also been sent to be worked 
out by Professor E. von Daday of Buda-Pesth, while Major J. Stephenson, 
LM.S., Professor of Biology in the Government College, Lahore, is 
publishing a series of papers on the aquatic oligochete worms collected 
by us. It may therefore be stated with confidence that our survey of 
the freshwater fauna has already made and is continuing to make great 
progress. We have to thank large number of private persons in 
different parts of India and Burma for assistance in the survey. 

‘The collection and observation of insects and Arachnida belonging to 
special groups is at once a more simple and a more diffioult, matter than 
the conduct of a survey of the freshwater fauna. Specimens are as a 
rule more easily obtained, but in most cases it is difficult, if not. impose 
sible, to assign them to their proper groups in the field. Our 
special attention has heen directed to the Arachnid group Pedipalpi, on 
which Mr. Gravely is preparing an elaborate monograph, but. efforts 
have also heen made to cbiain specimens of the families of Diptera to 
which Mr. Brunetti has recently devoted his attention, andl we have also 
endeavoured to gather together as many specimens as possible of those 
groups of insects on which volumes are being written in the “Fauna of 
British India,” As regards insects and Arachnida we have also to 
thank a large number of private collectors for specimens. 

Although the marine field work undertaken by the Surgeon-Natural- 
ist to the Indian Marine Survey is not, strictly speaking, a part of the 
work of the Museum, it may be discussed here because all fhe specimens 
he obtains become the property of the Musoum. ‘The biological investi- 
gations of tho R. I. M. 8. “Investigator” have attained a world 
wide celebrity, thanks to the energy and scientific knowledge of 
succeeding Surgeon-Naturalists, and it is therefore unfortunate that the 
exigencies of survey work have recently somewhat lessened the oppor- 
tunities given to the Surgeon-Naturalist, The following table showing 
the number of trawls made in different seasons illustrates this fact with 
sufficient clearness :— 











Average 
Survey seasonn. numbor of 
teal 
1887-88 to 1801.92 ye oa 208 
yamoato 10607 |)! ba 8 is 
3BOT-98 to 1901-03 S y Ge ig 166 
Yoor:na to 190807 | oaceah 146 
1907 M810 1104 375 
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Another faci, however, is not always appreciated, wiz., that we now 
Imow a good deal more of the deep-sea or abyssal fauna of Indian seas 
than we do of the littoral and sub-littoral fauna, and that the mid-water 
fauna of these seas has hitherto heen totally neglected. If this fact were 
Appreciated it might perhaps be possible Yor greater facilities to be 
granted to the Sungeon-Naturalist, even if it is no longer possible to 
trawl in deep water s0 frequently as was once the case. Last. season 
Captain Sewell did a good deal of valuable work in shore, collecting on 
tho coast of Tavoy and on the Moscos Islands, as well as in collecting 
and studying the surface plancton (botanical as well as zoological) off 
the same coast, 














iT 


Great activity has recently been displayed, especially in the Punjab, 
by officers of the Indian Medical Service as regards the identification 
and description of mosquitoes, the most important result, so far as publi- 
cations go, being the issue of a new edition of James and Liston’s 
“ Knopheline Mosquitoes of India.” ‘This handsome volume is practi- 
cally a new work, the whole having heen completely revised and much 
new material added. Tt ix unfortunate that the authors have sreaty 
discounted its value from a zoological point of view by totally ignor 
fhe rales cf nomenclature nooepted by ootlogist, and itis to be fonred, 
that the great confusion which already exists us regards some of the 
commonest Indian mosquitoes will be thereby still further increased 
‘This is the more unfortunate as the book contains much information 
of great value. Major 8. R. Christophers and Major 8. P. James, of 
the Indian Medical Service, have also published several papers on 
mosquitoes in “ Paludism,” the new journal devoted to the study of 
malaria and published officially by the sanitary authorities. 

One of the most important zoological discoveries recently made in 
India is that of a freshwater medusa of the genus Zimnocnide in 
tributaries of the river Krishna, ‘This discovery is due to Mr. 8. P. 
Agharkar, Lecturer on Biology in the Elphinstone College, Bombay, who, 
after studying for some time in the laboratories of the Indian Museum in 
Calcutta, made important collections of the lower aquatic invertebrates 
in the streams of the Western Ghats and presented them to us. Limnoo- 
nida was at one time thought to be peculiar to Lake Tanganyika in 
Central Africa, its existence in which was one of the strongest arguments 
Drought forward in support of the now discredited theory that Lake 
‘Tanganyika had recently heen connected with the sea, The medusa, 


Work done in India outside the Museum, 
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however, has now been found in other African lakes and also in a 
lagoon at the mouth of the river Niger near the West Coast of Africa. 
Its existence in India was not hitherto suspected, although Lieutenant- 
Colonel A. Alcock, F.R.8., obtained a single specimen of a freshwater 
‘medusa in Chota Nagpur many years ago. 

‘Tho Bombay Natural History Society has during the past year 
inaugurated an important movement by collecting subscriptions for a 
survey of the mammals of India, the smaller members of this group being 
still practically unknown, The movement has been successfully in- 
augurated by the appointment of a trained collector, who is now at 
work in Western India; and Mr. Oldfield Thomas, F.RS., of the 
British Museum has undertaken to arrange for the identification and 
description of the species. Tt is to be hoped that the results will 
finally be dealt with in a connected form and will not consist merely of 
a series of papers in which new species and sub-species are described. 

In the Government College, Lahore, Major J. Stephenson, I.M.8., 
bas continued his studies on aquatic oligochate worms, the results of 
which are published from time to time in the “Records of the Indian 
Museum,” In tho “Journal of the Bombay Natural History Society ’* 
a number of papers, chiefly on birds and other popular groups, have 
hoon published; special mention may he made of Major F. Wall’s papers 
‘on snakes, and regret may be expressed as to the number of * new 
species "he has found it necessary to describe. 




















—Work done in Europe and America. 


In the official “Fauna of British India” a fifth volume on the 
Rhynehota has been published by Mr. W. 1, Distant, containing 
descriptions of species belonging to eighteen families of Heteroptera 
and added to the Indian fauna since the publication of the carlier 
volumes on the order. Teetters in an interesting correspondence regard~ 
ing the “ Fauna’ are published in an appendix to the report of the 
officer in charge of the Zoological Section of the Tndinn Museum for 
the financial yer 1910-11. ‘There ix always danger of a Fauna,” 
written in a country other than that to which the animals belong, 
developing into a dry museum compilation in which only old and faded 
specimens are described, of little use except to specialists in the 
groups discussed; the fact that even dried specimens were once living 
animals is apt to be forgotten, and geographical facts are ignored or 
distorted, ‘The ‘Fauna of British India’ has recently been criticised 

KR 
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severely from this point of view by “H. M. L.” in Journ. Bombay 
Nat. Hist, Soc., vol. xx, p. 841; but it cannot be denied that a great 
improvement has been made in the volumes issued under the present 
Editor, who has shown himself sympathetic to work done in India, 
and it is perhaps not too much to hope that as the study of zoology 
progresses in this country and the number of zoologists increases, more 
and more of the volumes of the ‘‘ Fauna” will be written by men with 
an intimate personal knowledge of the country and qualified by the 
examination in a living condition and even in their natural surroundings 
of at least some of the animals which they discuss, as well as of the 
whole of the collections preserved in India, to speak with some authority 
on the natural appearance of these animals and to discuss their biology 
and distribution, 

‘A. very important addition to our knowledge of the fauna of Indian 
seas will be published shortly in Mr. A. H. Clark’s (of Washington, 
U.S. A.) account of the Crinoids in the collection of the Indian Museum. 
‘This work will form a part of the “Catalogue of the Echinoderma of 
the Indian Museum,” but will differ from the parts already issued 
in including « synonymic catalogue of all the species as yet recorded 
from the Indo-Pacific region ns well as much information of theoretical 
interest anda complete bibliography. In order to complete his cata- 
logue Mr. Clark has examined practically all the material preserved in 
European and American museums as well as that sent him from Calcutta. 

Other work on the Indian fauna recently carried out in Europe and 
America is noticed in the attached bibliography, which has been compiled 
by Mr. B, L. Chaudhuri, Assistant Superintendent, Indian Museum, 
Special attention may be directed to the investigations on the anatomy 
of Indian snails carried out by the veteran Indian naturalist, Licutenant- 
Colonel H. H. Godwin-Austen, F.R.S., and also to Dr. W. Michnelsen’s 
studies of the taxonomy and distribution of Indian earthworms (AUR, 
Naturwiss. Ver. Hamburg, xix, 1910). 














List of papers, memoirs and books having a special reference to Indian 
Zoology recently published. 


Memoirs published in India. 


Gexrrav. 


Tn the Records of the Indian Museum, Teport on a collection of 
aynatic animals made in Tibet by Captain FH, Stewart, LALS., 
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during the year 1907, Part I1[—Turbellaria and Summary. By Dr. 
A. Meixner, A. Muth and Captain IF. H. Stewart, M.A., D.Se., M.B., 
LMS. Vol. vi, 57. 

In the Journal and Proceedings of the Asiatic Society of Bengal. 
Materia Medica Animalium Indica. By David Hooper, F.0.8. Vol. 
vi, 1910, 607. 

In the Journal of the Bombay Natural History Society. Notes on 
Game Animals from near Gyanise and in the Chumbi Valley. By 
Captain P. H. Bailey. Vol. sx, Part 4, 1028. 

In the Agricultural Ledger. Bat and Bird Guano in India, By 
1. H, Burkill, M.A, Nos, Land 2 of 1911. 


Protozoa. 


In the Spolia Zeylanicn. On some Parasitic Protozoa from Ceylon. 
By Clifford Dobell, M.A, Vol. vii, 1910, 65, 


Portrena (Sroxcrs). 
In the Records of the Indian Museum, Some Sponges associated 
with gregarious Molluscs of the family Vermetidw. By Dr. 
Annandale, D.Sc., F. M.A. Superintendent, Indian Museum. 
Vol. vi, 1911, 
Notes on the Sponges. By the same author. Vol. vi, 1911, 226. 
In the Spolia Zeylanica, Notes on a freshwater Sponge from Ceylon. 
By the same author. Vol. vii, 1910, 63. 












‘Verates. 

In the Records of the Indian Museum. On some aquatic Oligochete 

worms commensal in Spongilla carteri. By Major J. Stephenson, 
M.B., D.Sc. Vol. v, 1910, 233. 


On Hothrionenrum iris, Boddard. By the same author. Vol. v, 
1910, 241. 

On some aquatic Oligacheta in the collection of the Indian Museum, 
By the same author. Vol. vi, 1911, 203, 

In the Spalia Zeylaniea. Noles on new land Planarian from Ceylon. 
By Dr, Twaji Ikeda, Vol. vii, 1911, 113. 

Some notes on the Coy! inducing worm. By T, Southwell, 
AR.CSe., PLS, F. 1911, 124, 
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Some remarks on the occurrence of Cestodes in Ceylon. By the 
same author. Vol. vii, 1911, 194. 

In the Ceylon Marine Biological Reports. Description of nine new 
species of Cestode Parasites, including two uew genera from Marine 
Fishes of Ceylon. By the same author. Part v, 1911, 216. 


Causraces. 

In the Memoirs of the Indian Museum, Studies in post-larval de- 
velopment and minute anatomy in the genera Sealpellum and Ibla, By 
Captain F. H. Stewart, M.A., D.Sc. M.B., IMLS. Vol. iii, No. 2, 
toll. 

In the Records of the Indian Musewn, Ou the classification of the 
Potamonidw (elphuside), By Colonel A. Alcock, O..E., F.R.S. Vol. 
y, 1910, 253. 

On certain species of Palamon from South India, By J. 2. 
Henderson, M.B., F.L.8., and George Mathai, M.A. Zbid., 277. 

Note on # Rhizocephalous crustacean from fresh water aud on somo 
cimens of the order from Indian seas. By Dr, N. Annandale, D.Se., 
Superintendent, Indian Museum. Vol. vi, 1911, 1. 

Notes on Decapoda in the Indian Museum (II). By 8. W. Kemp, 
B.A., Assistant Superintendent, Indian Muscum. Zbid., 6. 

Preliminary description of now species and varieties of Crustacea 
Stomatopoda in the Indian Museum. By the same author. Vol. vi, 
1011, 93. 

Indian Isopods. By the Rov. Thomas R. R. Stebbing, M.A., F.R.S, 
Vol. vi, 1911, 179. 

Notes on Asiatic species of Crustacea Anostri 
By 8. W. Kemp, B.A. Ibid., 229. 

In the Journal of the Bombay Natural History Soviety. Notes on the 
growth of Barnacles in Indian seas. By N. Annandale, D.Se. Vol. x, 
1911, 1170. 

In the Spolia Zeylanica. Association of Barnacles with Snakes and 
Worms, By Dr. A. Willey, D.Sc., F.R.S. Vol. vi, 1910, 180. 
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In the Spolia Zeylanica. Symphyla of Ceylon. By F. H, Gravely, 
M.8e., Assistant Superintendent, Indian Musoum. Vol. vii, 1910, 110. 
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In the Lecords of the Indian Museum. A revision of the species of 
Tabanus from the Oriental region including notes on species from 
surrounding countries. By Gertrude Ricardo. Vol. iv, No. vi, 1911, 
1. 

Notes and descriptions of the Indian Microlepidoptera, By B. 
Meyrick, B.A., F.R.S. Vol. v, 1910, 217. 

Alluaudella himalayensis, a new species of degenerate male Cockroach. 
By F. H. Gravely, M.Se., Assistant Superintendent, Indian Museum, 
Ibid., 807. 

Rhynchota Malayana, Part IU, By W. L, Distant, Zbid., 813. 

Contributions to the Fauna of Yunnan, I] —Butterflies. By 
GW. V. deRhé-Philipe, B48, Vol. vi, 1911, 25. 

Contributions to the Fauna of Yunnan, 1V.—Lex Chironomid 
(Vendipodidw). Par J. J. Kieffer, Doct, Phil, Nat., Professeur i Biteseh. 
Ibid., 21. 

Contributions to the Fauna of Yunnan, 
philide and Anopheline, By E, Brunetti and Major 
Lbid., 31, 

Report on # small collection of fleas from India and China, By the 
Hon. N. Charles Rothschild. Zbid., 43, 

Now Oriental Nemocera, By E. Brunetti, Vol. iv, No, vii, 1911, 
269, 

Synonymy in Corethrine. By the same author. Zbid., 317. 

Further notes on Indian Lilebotomi. By Dr. N, Annandale, D.Se,, 
Suporintendent, Indian Museum. 7bid., 320. 

Notes on the development of some Indian Ascalaphidw and Myrme- 
leonide. By F. H, Gravely, M.Sc, Assistant Superintendent, Indian 
Museum, and 8. Maulik. Vol. vi, 1911, 101, 

‘The occurrence of Durtylopius citri, Risso, in the Himalayas, By 
Professor A. D. Imms. Zbid., 111. 

Notes on aquatic Rhynchola, By Dr. N. Annandale, D.Se., Superin- 
tendent, Indian Museum. Zbid., 112. 

Description de nouvewux Chironomides de VTndian Museum de Cale 
cutta, Par J.T, Kieffer, Doct. Phil. Nat., Prof, a Bitesch. Vol, vi, 
1911, 113, 
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Further notes on synonymy in Corethrine. By E. Brunetti, Vol. 
vi, 1911, 227. 

In the Journal of the Bombay Natural History Society. ‘The Moths 
of India. Series iv, Parts 1and 2. By Sir George F. Hampson, Bart., 
FS. BES. Vol. xx, 1911, 634 and 1046, 

Description of Indian Microlepidoptera. By E. Meyrick, B.A, 
ERS, ELS. Ibid. 706. 

Notes on some Butterflies from the Indian Region. By G. W. V. 
de Rhé-Philipe, FES. Ibid., 753. 

Common Butterflies of the plains of India, Part ix. By T. R. 
Bell. Zbid., 1116, 

Notes on the Bug, Aspongopus janus. By Dr. Harold H. Mann, 
D.So., Principal, Poona Agricultural College. Ibid., 1166, 

In the Indian Forest Memoirs. On some important Pests of the Coni- 
of the Himalaya with notes on some Insects predaceous and para~ 
ic upon them. By E. P. Stebbing, F.2.8., F.R.G.S. Vol. ii, Part j, 
19i1. 

In the Forest Bulletin, ‘The blue pine 7omious Bark-Borer. By the 
samo author. No. 5, 1911. 

In the Paludism. Aids to the identification of Culicidw other than 
Anopheles with special reference to Indian species. By Major 8, It. 
Christophers, ILM.S. No, 3, 1911, 40. 

In the Indian Medical Gazette. An Anopheline allied to Myzomyia 
Ustoni. By U. N. Bramhachori, M.A., M.D,, Pb.D. Vol. sxlvi, 1911, 
268. 

In the Spolia Zeylanica. Sand Flies (Phlebotomus) from Peradeniya, 
By Dr. N. Annandale, D.Sc., Superintendent, Indian Museum, Vol. 
vii, 1910, 67. 

Life of the Leaf Insect (Pulchriphyltivm crurifolium). By B. B. 
Green. Ibid., 106. 

Note on a Passonger-carrying Bootle (Scarabaus gangeticus). By 
the same author. Zbid., 107 

Notes on Ceylonese Tetriginae with descriptions of some new species. 
By Dr. Joseph Lane Hancock, M.D., F.E.8. Vol. vi, 1910, 140. 

The Plume Moths of Ceylon. Part ii. The Orneodide. By T. 
Bainbrigge Fletcher, R.N., F-E.S., F.Z.8. Ibid., 156. 

Note on Ceylon Diptera. By E. Brunetti. Zbid., 170, 
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New Hymenoptera from Ceylon. By Rowland E. Turmer, P.Z.8. 
Vol. vii, 1911, 141, 


Anew Mason Wasp. By Geoffrey Meade-Waldo, B.A. Zbid., 155. 


ARACHNOIDEA. 


In the Records of the Indian Museum. Notes on Pedipalpi in the 
collection of the Indian Museum. By F. H. Gravely, M.Sc., Assistant 
Superintendent, Indian Museum. Vol. vi, 1911, 33. 


In the Spolia Zeylanica, he species of Ceylon Pedipalpi. By the 
same author. Vol. vii, 1911, 135. 


Moruusca. 


In the Records of the Indian Museum, Notes on Nudibranchs from 
the Indian Muscum. By Sir Charles Eliot, K.C.M.G., F.Z.8., Vice 
Chancellor of the University of Sheffield. Vol. y, 1910, 2 


Descriptions of six new species of shells from Bengal and Madras. By 
HB, Preston, F.2.8. Vol. vi, 1911, 39. 


In the Madras Fisheries Bureau series, ‘The practice of Oyster culture 
at Arcachon and its lessons for India. By James Hornell, F.L.8. Vol. 
ii, Bulletin No. 6, : 
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In the Records of the Indian Museum. Systematic notes on the 
Ctenostomatous Polyzoa of fresh water. By Dr. N. Annandale, D.S0., 
Superintendent, Indian Museum. Vol. vi, 1911, 193. 


In the Spolia Zeylanica, Note on a freshwater Polyzoon from Ceylon. 
By the same author. Vol. vii, 1910, 63. 


Fisues. 


In the Memoirs of the Indian Museum. Teport on the Fishes taken 
by the Bengal Fisheries Steamer “Golden Crown.’ Part ii, Addi- 
tional notes on the Batoidei. By Dr. N. Annandale, D.Se., Superin- 
tendent, Indian Museum. Part iii. Plectognathi and Padiculati. By 
Drs, N. Annandale and J. 'T. Jenkins. Part iv. Pleuronectide. By 
Dr. J.T. Jenkins, D.Se., Ph.D. Vol. iii, No. 1, 1910. 
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In the Records of the Indian Museum. Contributions to the Fauna 
of Yunnan, Part ii, Fishes. By B. L. Chaudhuri, B.A., B.Se., Assist- 
ant Superintendent, Indian Museum. Vol. vi, 1911, 13. 

Notes on Cyprinidw from Tibet and the Chumbi Valley, with a dese 
cription of a new species of Gymnocypris. By Captain FP. H. Stewart, 
LMS. Ibid., 73, 

In the Spolia Zeylanica. A descriptive note on the capture of a 
large Saw-Fish containing intra-uterine embryos. By '’. Southwell, 
ARCS, F.LS. Vol. vi, 1910, 137 

Notes on the freshwater Fisheries of Ceylon. By Dr. A. Willey, 
MA., D.Sc., F.R.S, Vol. vii, 1910, 88, 
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In the Jecords of the Indian Museum. Contributions to the Fauna 
of Yunnan. Part vi, Batrachia, By Dr. N, Annandale, D.Se., Super- 
intendent, Indian Museum. Vol. vi, 1911, 215. 
In the “Agricultural Ledyer. Kdible Frogs in Ln 
Burkill, M.A. No, 2, 1911, 11. 
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In the Kecords of the Indiun Museum. Contributions to the Fauna 
of Yunnan, Part vi, Reptiles. By Dr. N. Annandale, D.Se., Super- 
intendent, Indian Museum, Vol. vi, 1911, 215, 

In the Journal of the Bombay Natural History Society. A popular 
treatise on the common Indian Snakes. Parts xiv and xv, By Major F. 
Wall, LM.S. Vol. xx, 1911, 607 and 933. 

Further notes on Snakes from the Chin Hills, By Captain F. 
Venning. Zbid., 170. 
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In the Records of the Indian Museum, Catalogue of the Pheasants, 
Peafowl, Jungle Fowl and Spur Fow! in the Indian Museum. By ©. W. 
Besbe. Vol. v, 1910, 263. 

In the Journal of the Bombay Natural History Society. ‘The Game 
Birds of India, Burma and Ceylon. Parts iii and iv. By B. ©. Stuart 
Baker, F.L.8.,F.Z.8. Vol. xx, 1911, 547 und 901. 
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On the Birds of Kohat and Kuram Valley. Parts ii and ili, By 
Lieutenant ©. H.'T. Whitehead. Zbid., 776 and 954, 
Some Maymyo Birds. By Major H, A. Harrington. Zbid., 1002. 


Manners. 

In the Spolia Zeylanica, Note on a Cannibal Bat. By E. B. Green, 
Vol. vii, 1910, 106. 

In the Journal of the Bombay Natural History Society. ‘The Kuthia- 
war Lion, By Lieutenant-Colonel Fenton, Vol. xx, 1911, 737. 

“Phe pale Weasel" of Blanford’s Mammalia” and a new Himn- 
layan Vole, By. R. C, Wroughton, Zbid., 930. 
A new Murine genus and species from Sind. By Oldfield Thomas, 
RS. Lbid., 996, 
A small collection of Rodents frum Lower Sind, By 2. 
Wroughton. Lbid., 

Oriontal Flying Squirrels of the Ptcromys group. By the sume 
wuthor. Zbid., 1012. 
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Fauna of British India. Vreshwater Sponges, Hydroids and Polyzoa, 
By Dr. N, Annandale, D.So., Superintendent, Indian Museum. 


Venues, 
A contribution to our knowledge of the Oligocheta of ‘Travancore. 
By Imige Cognette de Martiis, Ann, Mag. Nat, Hist., vol. vii (8th 
series), 1911, 494, 
Crustacea. 
Beitriige sur Kenntnis der Isopoden-fauna Ustasions, Von Martin 
Thiclemann, Beitriige rur Naturgeschichte Ostasions. Mftinchen, 1920. 
Egy uj Cladocera faj Keletindiabol. Irta Dr. Daday, Jeno. Aflat- 
tani Korslemenyok. Vol. x, 1911, 63, 
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iden. Von Dr. J. Kennel. Zoologioa 





Die Palearktischen Tortri 
(Stuttgart), Heft 54, 1910, 12 
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‘The influence of Temperature upon the biting of Mosquitoes. By 
F. M. Horslett, B.A., F.E.S. Parasitology, vol. iii, 1911, 479. 

On the collection and preservation of Insects. By the same author. 
Tbid., 485. 

Deseription of new Syntomide. By the Hon’ble Walter Rothschild, 
Ph.D. Novitates Zoologicw, vol. xvii, No, 8, 1910, 432. 

New Saturniide. By Karl Jordon. Zbid., 470. 

Histeride (Coleopterorum Catalogus). Editus A. 8. Schenkling. 
Pars 24, 1910. 

Monographie des Buprestides. Von C. H. Kiremans. ‘Tome v, 
1910, Bruxelles. 

Description of a new genus and three new species of Anopheline 
Mosquitos. By R. Newstead, M.Sc., and H. J. Carter, Annals of 
‘Tropical Medicine and Parasitology, vol. iv, No. 8, 1910, 377. 

Materiali per Lo Studio Dei ‘Tisanuri, Nova Specie di Lepidospora 
di Ceylon. F. Silvestri, Estratto dal Bolletino del Laboratorio di 
Zoologia generale e agraria della I. Scuola superiore d’Agricultura in 
Porlici, vol. v, 1910. 

Lepidoptera Indica. By Colonel Swinhoe, M.A. FLS,, F.Z8, 
Parts Ixxxix—xeiii, 1911. 

Genera Inseotorum. ‘Fam, Orneodidw (India as centre of origin), 
By E. Meyrick. 108" Fascicule. 

Indo-Australische Anthomyiden des Budapester Museum. Von 
Prof. P. Stein, Annales Historico-Naturales Musei Nationalis Hun- 
garici, vol. iii, 1910, Pars seconda. 

Bhynchota Indica (Heteroptera). By W. L. Distant, ‘The Ento- 
mologist, January 1911, 22. 

Fourmis de Borneo, Singapore, Ceylon, ete. Par A, Forel. Revue 
Suisse de Zoologie, vol. xix, No. 2, 1910. 

Neue Hesperiden des Indo-Malayischen Faunengebietes und Bespre- 
chung verwandter Formen. Von H. Fruhstorfer, Iris, Dresden, Band 
xxv, Hefts 2 and 3, 1910 and 1911, 25. 

Locusts in Australia and other countries. By Walter W. Froggatt. 
Farmer’s Bulletin, Department of Agriculture, New South Wales. 
No. 29, 1910. 
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On the Life-History of Chermes himalayensis, Steb., on the Spruce 
and Silver By E. P. Stebbing, F.Z.8. The Transactions of the 
Linnean Society of London (second series), vol. xi, part 6, 1910, 99. 

Termitofili a Ceylon. Par F, Silvestri, Porliei, Zoologische Jahr- 
bucher, Heft 4, Band xxx, 1911, 401. 

Fauna of British India, Coleoptera Jamellicornia (Cetoniine and 
Dynastinw). By G. J. Arrow. 

Vauna of British India, Rhynchota, Vol. vy, Heteroptera, Ap- 
pendix. By W. L, Distant. 


Termitenleben auf C 
mugleich ein kapital kolon 
Escherich, Jena, 1911. 
The Siamese Grain Beetle (Lophocat 
trom Ceylon. By F, H. Chittenden, 
culture, Bulletin No, 96, 1911, 14. 











neue Studien sur Soziologie der ‘Tiere 
ler Furst Entomologie, By Prof. K. 





es pusillus, Klug.) reported 
8. Department of Agri 





Notes on Fossorial Hymenoptera (with deseviptions of new species from 
Ceylon). By Rowland B, Turner, F.Z.8. Ann. Mag, Nat, Hist., vol. vii 
(8th series), 1911, 479. 

Descriptions and records of Bees (with descriptions of species from 
India), By T..D. A. Cockerell, Thid., 485, 

On some Coceidw affecting rubber trees in Ceylon, with descriptions 
of new species, By E, Ernest Green, The Journal of Economie Biology, 
vol. vi, 1911, 62. 

On some Tipulide from Ceylon with description of 8 new species. By 
B.W. Edwards, B.A. Aun, Mag. Nat, Hist., vol. viii (8th series), 1911, 
58. 

On the Ruteline Coleoptera of Ceylon, with deseription of new species. 
By Gilbert J. Arrow, Thid., 364. 
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On two collections of Indian Ticks. By Cecil Warburton, M.A., 
Yoologist to the Royal Agricultural Society. Parasitology, vol. iii, 1910, 
30 
Notes on Acari (Indian species). By Dr. A.C, Oudemaus, Tijd 
schrift voor Entomologie. 1910, 197. 
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Opiliones aus Britisch Indien und Sarwak. By Dr. ©. F. Roower, 
Archiv fiir Naturgeschichte, Band i, Heft 2, 1911, 160. 

On a new Pedipalp from Burma. By 8. Hirst, Ann. Mag. Ni 
‘Hist., vol. viii (8th series), 1911, 380. 








Mouxses. 


The wandering of a giganto Afvican Snail in Coylon, By E, Emest 
Green. The Zoologist, 1911, 41. 
ie Pterocyclew. Conchylien Cabinet von Martini und 
Niinberg. Band i, Heft 235, 1911, 718. 

Description of Oxytes beddomei. By Lieut.-Col, H. H. Godwi 
Austen, F.R.S, Proc, Malacological Society, Vol. ix, Part v, 1911, 
82, 








Fisuas. 
‘A now case of parental care among fishes, By Prof. Max Weber. Re- 
print from the Proceedings of the Meeting of Akademie van Wetens- 
chappen te Amsterdam, 1910, 583. 
Notes on some Beaufort Fishes. By B. W. Gudger. ‘The American 
Naturalist, vol, xliv, 1910, 395. 


Bros. 
Notes on the genus Spelwornis. By Dr. Ernst Hartert, Ph.D, ‘The 
Novitates Zoologiow, vol. xvii, No. 8, 1910, 481. 
The correct name of the green Bee-eater. By the same author. Tbid., 
482, 


Manocars. 

On the specialised cutaneous Scent-Glands of Ruminants, By R. T. 
Pocock, F.L.8., F.Z.8., Superintendent of the Zoological Gardens, 
London. Proc. Zool. Society (London), Part iv, 1910, 840. 

A Wapiti and a Muntjac. By R. Lydekker, F.R.S. Ibid., 987. 

Rats and Plague. By C.°B. Kloss. Journal of the Straits Branch 
of the Royal Asiatic Society, No. 57, 1910, 157. 

New Asiatic Muridw. By Oldfield Thomas, Ann. Mag. Nat. Hist., 
vol. vii (8th series), 1911, 205, 
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ECONOMIC ENTOMOLOGY, 
BY 


‘!, BALNBRIGGE FLETCHER, R.N., F.E.S8., F.Z8., 
Officiating Imperiat Entométogiet, 
1. 





Agricultural Entomology. 


‘The study of the life-histories and habits of injurious insects was 

continued at the Pusa Research Institute and 
by the Assistants in the Provincial Agricul 
{ural Departments, ‘The more important of these insect pests have boen 
the— 


(a) Pusa Research lostitu 





Khinoceros Beetle (ryctes rhinoceros). 
Surface Grasshopper (hrotogonus trachypterus). 
Painted Grasshopper (Parcilocera picta). 
‘Vingid Potato Bug. 
Lucerne Hypera (Hypera medicagini 
Small Cabbage Caterpillar (Hellula undalis), 
Rice Weevil (Calandra oryzct). 
Greon Bug (Nezara viridula), 
Potato Mealy Bug (Vactylopius nip), 
Vish Insect (Lepisma «p.). 
Red Pumpkin Beetle (Aulacophora foreicollis). 
‘Wermitos (V'ermes spp.). 

‘Work on methods of checking the mound-building White-ant 
(Zermes sp.) has been continued in collaboration with the Deputy 
Director of Agriculture, Northern Circle, Central Provinces, and con- 
siderable success has been obtained though the experiments are not yet 
completed. Numerous insecticides sent in for trial have been tested 
and reported on. ‘Three students have been given a training in ade 
vanced Entomology at Pusa, whilst thirteon and fifteen applicants from 

all parts of India have been given short courses of practical training 
in Sericulture and Lac-culture respectively. 

Experiments have been made on the crossing of Ttalian and French 
univoltine Mulberry Silkworms with all the available indigenous multi 
voltine races, the object being to secure a robust and vigorous -nultivol- 
tine race yielding a better quality of silk than is produced by the native 
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forms at present cultivated; the earlier stages of such a series of experi- 
ments are necessarily devoted largely to the elimination of useless forms, 
but the information obtained appears to justify the continuance of 
these attempts. Two broods of Mulberry silkworms from imported 
European seed were successfully reared at Pusa on bush mulberry 
between November and March and the resulting silk was reported on 
in extremely favourable terms. The cultivation of the Eri silkworm 
was continued at Pusa and a great stimulus was given to this industry 
by the exhibits shown by this section at the Allahabad Exhibition. 
Ericulture has been taken up by the Provincial Agricultural Depart- 
ments of the United Provinces (at Shahjahanpur), of Bengal (at Sabour) 
and of Madras (at Coimbatore), and every effort has been made to bring 
rearers into touch with one another and with the silk trade for the supply 
and disposal of eggs, cocoons and thread. Practical demonstrations of 
methods of silk-culture, spinning, reeling, ete., were given at numerous 
Agricultural Exhibitions held in Bengal and Eastern Bengal and Assam, 
‘A simple machine, for the doubling and twisting of thread in one action 
was invented at the instance of this Department by Mr. Watson, of 
Muzaffarpur, and has been made available, 

Bxperimental work in Inc-oulture was continued at Pusa, and two 
courses of practical training in this subject were given during the year. 
In collaboration with the Forest Department a continuation was made 
‘of the collection of the races of lac insects from various trees with a 
view to investigation of their affinities. An investigation into Apicul- 
ture has been commenced, two races of specially-selected Italian honoy- 
bees having been imported to Pusa in November 1910 with a view to 
ascertaining their suitability to the conditions prevalent in the plains 
of India, and the experiment has so far proved a success, 

‘The Allahabad Exhibition (November 1910 to February 1911) 
olfered an opportunity for demonstration that was not neglected. Be- 
sides a large working exhibit of silk-culture, cases wore exhibited 
showing common Indian birds and their insect food, insects destructive 
Yo crops of the United Provinces, and the connection of insects with 
Aisease, Steady progress has heen made in the preparation and issue 
of coloured plates of injurious and beneficial insects and a large series 
of these is now available for demonstration purposes, besides series on 

‘These plates have been very largely circulated and used 
1 Departments. 

‘A very large and constant] 

inseets is received and dealt 









increasing volume of correspondence on 
ith as fur as possible and it is inevitable 
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that this branch of the work must expaud as the work of the Depart- 
ment becomes better known. ‘I'he parcels of injurious insects sent in 
during the year numbered 166, and in the same period 2,384 inquiries 
came in from official and public sources and were replied to officially. 
Advice and help to inquirers has formed no small part of the work of 
‘tho statt during the past year and for this reason and on account of the 
large amount of other work now on hand no time has heen available 
for original research. 


‘The work of the Entomological Assistants in the Provinces has been 
mainly confined to demonstration of methods 
of control of crop-pests and teaching of Ble- 
mentary Entomology to students of General Agriculture at the Colleges. 
In Madras stendy progress has heen made in obtaining a knowledge of 
the life-history, occurrence and means of control of the erop pests of the 
Province, in the Central Provinves work against Potato Moth has been 
continued, in the United Provinces methods of control of Cane Grass- 
hopper and Potato Moth have heen demonstrated, and in Bengal methods 
have also been adopted against Potato Moth and good results 
achieved, 


In the South of India, Mr. R. D. Anstead, Planting Expert, has 

continued to stimulate an interest in insect 
pests amongst the planting community, and 
in Mysore Dr. Tz. C, Coleman has publislied two Entomological bullet- 
ins, one on the Rice Grasshopper (Hieroglyphus banian), the other on 
the Deccan Grasshopper (Colemania sphenarioides). Mr, C. B. Antram, 
Entomologist to the Indian ‘Ten Association, has continued his work on 
insect pests of tea, 


(®) Provlaclal depertments. 


(c) Other works. 


Il,-Porest Entomology, 


The subject of the insects heneficial and injurious to Sal (Shorea 
robusta) received special attention during the year wnder review. 
Observations made in the Siwalik Hille on the common wood-borer 
Holethes holosericea indicate that its life-cycle extends over a perind 
of two years; this borer has also been reported as damaging Hardwickia 
dinata and Chlorozylon Swietenia in addition to Sal, so that it possesses 
considerable importance as a pest. Sal fruit attacked by larve of the 
Eucosmid moth, Pammene theristis, Meyr MS., was collected locally 
and the moths bred out in July-August, thus indicating that this pest 
has two generations in the year, one feeding in the roots of the young 

% 
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seedling, the other living in the fruit. ‘The above are two of the more 
important pests of Sal, but in addition many other insects of less import 
ance were dealt with, some 1,500 specimens having been collected and 
many notes recorded regarding their life-histories and habits, 

Great progress has been made with the reference collection of insects 
during the year, a total number of 1,220 named species having been 
added ; of these 917 were received from the Pusa Research Institute and 
143 from the Indian Museum. ‘The species have been properly arranged 
in systematic order and a card index catalogue has been commenced. 
Special attention has heen paid to the formation of a good reference 
collection of preserved Iarvar and pup with a view to ready identifica 
tion of economically important species, In addition to the named col- 
lection, a Inrge number of specimens has been sent to Europe for 
identification, 61 parcels having been despatched during the year. 

Specimens of seed-lac sent by the Imperial Sylviculturist from Butea 
froridosa trees in the Siwalik Division were kept under observation 
during the year. ¥rom this Inc the following species were bred out : 














(a) Bublemma amabitis, 

(b) Hypatima puteerca, 

(0) Stagmatoyhora spoduchtha, 

(a) Silvanopsis iyeri, 

(0) Berginus maindroni, 

of which the last two are new to science. Particular attention was paid 
to the dates of emergence as if parasitic species are found to emerge 
after the swarming of the brood-lac, the collection of the brood-lac 
sticks immediately hefore the swarming affords a means of checking the 
injurious predaceous and destructive insects, 

‘The following insects sent in by Fores: Officers during the year under 
review appear to be noteworthy :— 

(a) Aphids (Pemphigus bursarius, Kalt.) sent from Naini Tal as 
forming galls on Populus ciliata. 

(b) Arhopala atroz, Hewits., reported as defoliating Sal in the 
Kheri Division of the United Provinces. 

(0) Cyrtotrachelus longimanus, Fh., reported as damaging shoots 
of Dendrocalamus strictus, and Caryoborus gonagra, Fb., 
reported as damaging seeds of Hardwickia binata, botb 
from Saugor, Central Provinces, 
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(4) Two beetles attacking Freus elastica in the Tista Division, 
Bengal. These proved to be Mecotagus tigrinus and 
Hectarthrum iyeri, Grouv. MS., the latter being a hither- 
to undescribed species and probably parasitic on the 
former. 

(e) Beetles and flies damaging Sundri trees in the Sunderbans 
Division, Bengal, 

(f) Specimens of Olenecamptus curvipes which were reported as 
having attacked wood of Anogeissus latifolia in Madras 
and Indore, but it is not clear as to whether healthy living 
‘trees were attacked or not. 

(9) Specimens of scale insect, Leueaspis sa 
damaging Willow trees in Baluchistan. 

(h) Various insects red from seeds of Albissia Lebbek, Cassia 
Fistula, Bavhinin matabarica, and Dalbergia Tanceotaria 
communicated by the Imperial Sylviculturist. 





iis, Green MS., 





Specimens sent in by eleven officers of the Department during the 
year were duly identified, 
The Museum collection has been rearranged during the year and 
several additions have been made, amongst which may he mentioned 
(a) Models of sections of White-ant’s nest and of Ant-lion’s pit. 
(b) Model of wasp's nest. 
(c) Model showing damage done by Cheroot Weevil 
(a) Wall-plates illustrating life-cycle of the malarial parasite, 
(e) Iwo stuffed pythons obtained locally. 






Specimens have been contributed to the collection during the year 
by the British Museum, the Indian Museum, Mr, B, Ernest. Green, 
Ceylon Government Entomologist, and others. 

‘The work of opening separate Ledger Files for each named species 
in the collection received eureful attention during the year, ax the ine 
formation had hitherto been scattered through x number of routine 
office files. 





List of Publications, 


Awrram, ©. B.. —. Looper Tea Caterpillar. (Indian Tea Association 
Journal.) 
Axmnast, ©. BL... Capsid Bugs on Bamboos. (Indian Tea Asso. 
ciation Journal.) 
12 
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Barsurracr - Purr. 


cuzr, T. 
Bawuricor - Prev. 
couse, "I. 
Corrmay, LC... 


Coueman, L. .. 





Guosu, 0. 
Gnosu, 0. 0. . 
Guosu, 0. 0. . 
dyer, V. 8 

Masox, ©. W. 
Maxweni-Lernoy, H. 
Maxwett-Leeroy, HL, 


& Guosn, ©. C. 
Nownome, D. 





Parer, 0. U. 
Rawacmanpna, Rao . 


Sreunrxa, BE. P. 


Sienna, BP. 
Srenmxa, BP. 
Srepatxa, BE. P. 
Srennrc, B. P. 


Srenorxa, E. P. 





+ The Food of Birds in India. (Mem. of De 


+ The Blue 
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‘Two Insect Pests of United Provinces. (Agric. 
Jour. of India, April 1911.) 

(Hour Reviews in Agric. Jour. of India and one 
in Jour. of Bombay Nat. Hist. Society.) 

Jola on Deccan Grasshopper. (Mysore Entomo- 
logical Bulletin No. 2.) 





= The Rice Grasshopper. (Mysore Entml. Bull, 


No. 1.) 
Commercial possibilities of Eri Silk, (Indian 
Industrial Congress Report.) 





+ Palm Beetles. (Mem. Dept. of Agric. India, 


Entomological Series, ii, No. 10.) 


« Life-history of Croce filipennis, (Jour. of 


Bombay Nat. Hist, Society.) 


. Further note on Casuarina Insect Pests of 


Madras, 






. of 





Agric. in India, Entomological Series, i 
Insecticides. (Bull. A. R. I, Pura, No, 23.) 
Bri Silk, (Mem. Dept. of Agric. in India, 

Entomological Series, ir, No. 1.) 





« Life-histories of Aquatic Insects. (Mem. Dept. 





of Agric. in India, Entomological Series, ii, 


No. 





« Entomological Demonstration in Baroda. 


(Agric. Jour. India, Oct. 1910.) 
Hairy Caterpillars in South Arcot, (Agric. 
Jour, India, July 1910.) 


« Note on Preservation of Bamboos from Shot 


borer Beetle, (Forest Pamphlet No, 15, 2nd 
Edition.) 


« Monograph on Tac Insect. (Fores? Mem., 7, 


Pt. 3, 2nd Bdition.) 
Some Insect Pests of Himalayan Conifer. 
[Forest Mem., ti, Pt. 1 (Deodar).] 


. Lifechistory of Chermes himalayensis, (Trans, 


Linnean Soc., #i, Pt. 6.) 


+ Some Insect Pests of Himalayan Coniferm, 


[Forest Mom., ii, Pt. 2 (Chir Pine).] 
Pine Tomicus, 
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Snensixc, EP. . Some Bark-eating and Root-boring beetles of 
Babul. 
Eri Silk as a Cottage Industry. (usa Pamphlet in English, Urdu, 
and Hindi.) 


Mulberry Silk in the United Provinees. (Pusa Pamphlet in English, 
Urdu, and Hindi.) 

List of Injurious Indian Insects. (Pusa Pamphlet for use of Entomo- 
Logical Assistants.) 

List of Inseets in Pusa Collection, 
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VETERINARY SCIENCE, 
rd 


Mason J. D. E. HOLMES, M.A., D.Sc. M.R.OY.S., 
Imperial Bacteriologist. 
‘The following table shews the output and issue of the various pro- 
duets at the Tmperial Bacteriological Laboratory at Muktesar: 


Quant 
pera 












Quantity 
faved. 





Name, 








Doves. Dosa, 
AntisRinderpest Seram 577,060 | 638,779 


aubdatheas um, | sais] om 
aemorrhagie Septiowrsia Va cino | 80860) e000 
Avti-Hemortbagle Septiowmia Serum...) 1,838, 1885 


83,400} 10,900, 


Chabon Symptomatique Vaccine... 












Anti-Styptocoeus Sar. 


Rinderpest,—During the year 1910-11, the output of Rinderpest 
Serum was 168,891 doses more than the previous year. 'The demand for 
this serum increases every year and is far greater than the output, It is 
interesting to note that its use is being appreciated in the Native States, 
‘The preparation of serum by means of Peritoneal Washings gave good 
results and effected a very considerable saving in the number of animals 
required. 

‘As the result of a series of experiments carried out at Bareilly, the 
following important conclusions were arrived at:— 

(1) ‘The serum resulting from a single massive injection of virulent 
blood is superior in potency to that prepared by two succes- 
sive injections of virulent blood. 

(2) The serum resulting from a single massive injection of virulent 
blood, given at a negative phase, is superior to that pre- 
pared by a single massive injection at a positive phase. 
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(8) The serum from a massive injection of virulent blood diluted 
in an equal volume of Citrate of Potash Solution is supe- 
rior to that prepared by a massive injection of defibrinated 
Dlood undiluted. 

(4) A serum of vory high potency ean be prepared from. Plai 
Buffaloes by a single massive injection of virulent blood 
obtained from buffalo controls. 

(6) That the period allowed between the injection of virus and the 
bleeding for serum can, with benefit, be reduced from three 
to two weeks, 


‘The practical application of these conclusions has so far given good 
results and it is hoped that the output of this serum can he very largely 
inereased and the expense of preparation and the expenditure of suscepti- 
ble animals materially decreased, 

Anthrax—A preliminary report on the result of experiments into the 
methods of Anti-Anthrax Serum and Vaccine preparation and their 
practical value has been completed. 

Hemorrhagic Septicemia.—Further tests on the value of the Anti- 
Humorrhagic Septicamia Serum and Vaceine in the protection of bulls, 
buffaloes and horses have been carried out, and a report on the subject 
has been submitted. 

Surra—The successful results of the treatment of this disease in 
horses have been published during the last year. Further reports on the 
subject are now ready, 

Contagious Lymphangitis{of Cattle—Several specimens from cattle 
suffering from this disease have been submitted from Quetta, In sec 
tions, from the affected glands, club-shaped organisms have heen repoat- 
edly observed, similar to those described by me in I. C, V. D. Memoir 
No. 1. 

















4 List of Papers published during the year 1910-11 bearing on Indian 
diseases, 

iroplasmosis in India, (Journ. Trop. Vet. 

Science, », No. 4.) 

eo a A comparison of the different methods of prepar- 
ing Hemorrhagic Septicwmia Vaccine and the 
immunizing value of old and new vaccine of 
Hemorrhagic Septicwmia. (Journ. Trop. Vet. 
Science, v, No. 4.) 


Baxoney, F. 6. H. . 
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Barpeey, F. 8. H. . Transmission of Surra, (Journ. Prop. Vet 
Science, v, No. 4.) 

‘The preparation of Anti-Rinderpest Serum by 
other means than the injection of virulent 
blood. (Journ. Trop. Vet. Science, vi, 
No. 1.) 

Barwour, A... Further observations on Fowl Spirochtosis. 

(Journ. Trop, Med. § Hyg., #ii, No. 19, Oct. 


1909.) 

Cixca, At., & Stor The Bacteriological Diagnosis of Chaxbon by 

cesou, G. cultures of the skin, (Arhiva Veterinaria, 
vi) 

Cxoss, H, E, . — . ‘he preparation of Anti-Rinderpest Serum by the 


injection of virulent artificial peritoneal fluid. 
(1.0. V. D. Memoir No. 3.) 

Danurxc, S.'T, Experimental Sarcosporidiosis in the Guinea 
pig and its relation to a case of Sarcosporidio- 
sis. in Man, (Journ, Exporiment. Med., 
aii, No. J, Jan. 1910.) 

Evans, GH... Elephant Surra, Trypanosomiasis in the Ble- 
phant. (Journ. Trop. Vet. Science, v, No. 2.) 

Bvays, G. H., & Notes on some Parasites in Burma—III. 

Rum, (Journ. Trop. Vet. Science, v, No. 2.) 
+ Blophant Surra, ‘Trypanosomiasis in the Elo- 
phant. (Journ. Trop. Vet. Science, v, No. 4.) 
Gaur, SH... Rabies. (Journ, Trop. Vet. Seience, », No. 2.) 
Filaria medinensis in the Dog. (Journ. Trop. 














: Vet. Science, v, No, 3.) 
oe ow Further observations on ‘Trypanosomiasis, 1909- 
10. (Journ. Trop. Vet. Science, vi, No. 1.) 
rane My Pyelo-Nephritis in a Sheep. (Journ, Trop, Vet. 
Science, vi, No. 1.) 
Huerizy, P. . On the immunity to Hemorrhagic Septicamia of 


Bovines produced by the injection of sensitized 
vaccines. (7. C. V. D. Memoir No. 3.) 

+ On the Immune bodies occurring in Rinderpest 
Anti-Serum. Part I—The precipitation of tho 
Rinderpest Immune hodies by dialysis of the 
Tmniune serum. (7. C. V. D. Memoir No. 3.) 








Hantiey, P, 


Hormms, J. D. B. 


Jowsrr, W. 


‘Lanse, A. 8. 


Laurer, R. 





‘vereRinaRy sciENci. 183 


+ Report on the preparation of the Rinderpest Anti- 


Serum by aueans of diluted virulent fluids. 
(I. €. V.D. Memoir No. 3.) 

‘The cure of Sura in horses by the administration 
of Arsenic. (Parasitology, iii, No. 3, 22nd 
Uotober 1910.) 


. The treatment of Surra in horses by means of 


Arsenic and its derivatives. (I. C. V. D. 
Memoir No. 3.) 


+ The cure of Surra in horses by the administration 


of Arsenic. (1. C. V. D. Memoir No. 3.) 


. A further note on the cure of Surra in horses. 


(1. C. VD. Memoir No. 3.) 


+ Some experiments in the treatment of Surra in 


camels, (I. C.V. D. Memoir No. 3.) 


« Report to the Government of India on experi- 


ments carried out to test susceptibility of cattle 
for several districts and on improved methods 
of serum preparation, (J. C. V. D. Memoir 
No. 3.) 


+ The use of Anthrax Anti-Serum and Vaccines, 


Preliminary Report. (Z. C. V. D. Memoir 


No. 3.) 





« A note on clements resembling Spirochaetes in the 


blood of man and animals. (1. C. V. D. 
Memoir No. 3.) 


. urther testings of the Hemorrhagic Septicwmia 


serum and vaccines on Bovines and Equines. 
(I. 6. V.D. Memoir No. 8.) 

Biliary Fever or Malignant Jaundice of the dog 
(Canine Piroplasmosis). The Drug  ‘Treat- 
ment, (Agri. Journ., Cape of Good Hope, 
axe, 1909.) 

Second series of experiments on treatment of 
Surra in Camels. (Journ. Trop. Vet. Science, 
», No. 3.) 

Guinea-worm in domesticated animals, with a 
note of its discovery. by Mr. ©, Grey, in a 
Leopard, (Journ, Trp. Med. & Hyg., siti, 
No. 5.) 
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Mirmn, 8... 


Norrant, G. H. F. . 


Prace, F. EB. . 
Rarmonp, F. 


Rueprcer, BE. H. 


” oy 


Sowznvy, M. Hy 


Tenry, B. T. . 


A case of generalised Tuberculosis in a Macacus. 
(Journ, Trop. Vet, Science, v, No. 2.) 
Gnathostomum spinigerum in a domestic cat, 
(Journ. Trop. Vet. Science, v, No. 2.) 

Cutaneous Filariasis in a Dog. (Journ. Trop. 
Vet. Science, v, No. 3.) 

‘The drug treatment of Canine Piroplasmosis, 
(Parasitology, ii, No. 4, 1909.) 

Kumree. (Journ. Prop. Vet. Science, vi, No, 1.) 

Infectious Lymphangitis in Cattle. (Journ, 
Trop. Vet. Science, v, No. 2.) 

Fowl Cholera (Pasteurellos 
Vet. Science, v, No. 3.) 
Observations on Cattle Plague in the Philippine 
Islands and the methods employed in combat- 
ing it. (Philip. Journ, Science, iv, No. 5, 

1909.) 

« Immunizing cattle against anti-cattle plague 
serum, (Philip. Journ. Science, iv, No. 6, 
1909.) 

Some experiments in Trypanosomiasis; an on- 
dewvour to discover tho reservoir of Trypano- 
soma evansi. (Journ, Trop. Vet. Science, v, 
No, 4.) 

An attenuated Surra of Mauritius, with immunity 
tests after recovery. (Journ. Exper. Medicine, 
aii, No. 2.) 





(Journ, Trp. 
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PROGRAMMES OF WORK OF THE VARIOUS SCIENTIFIC 
DEPARTMENTS FOR 19 





1—Combined Programme of the Director of the Imperial Institute, 
London, and of the Reporter on Economic Products to the 
Government of India. 

1, Turpentine,—The determination of the hydrocarhons of Indian 
turpentine at present in hand at the Imperial Institute will be continued 
there, 

2, Fragrant gums,—The examination and identification of the 
plants yielding the various trade forms of myrth, frankincense, mastic, 
dyssabol and other like products from the Gulf of Aden, Arabia and the 
Persian Gulf will be continued, 

3, Dyes,—The investigation of the flower dyes named in ‘The Agri- 
cultural Ledger,” No. 2 of 1908, in the hands of Professor A. G. Perkin, 
will be prosecuted. Minor investigations on the dyeing properties of 
Baocaurea sapida and Symplocor spicata will be carried on. 

4, Oils—The survey of Indian fixed oils hy Mr. Hooper will be com 
pleted, Minor investigations on the oil of Chrozophora verbascifolia 
and Amoora Rohituka will be prosecuted, 

5, Oll-cakes,—The Provincial Agricultural Departments and the 
Reporter on Economie Products are jointly preparing for a discussion of 
this subject at the next meeting of the Board of Agriculture, 

6, Citronella ofl, If satisfactory determinations of the various oil 
grasses can be obtained the results of this enquiry will be published. 

7, Fibres and papers.—Work on juto selection will be continued in 
conjunction with the Fibre Expert to the Government of Eastern Bengal 
and Assam; and the study of the microscopic structure of Indian paper 
stuffs will also he continued. 

8, Food grains. —An attempt will he made to complete during the 
year the review of Indian races of juar (Sorghum onlgare). 

9, Dioscorea.—The plates for the publication of the Monograph on 
Asintic Dioscoreas are being prepared and the manuscript is being pre- 
pared for the press. 

10, Pulses, —‘The investigations on the botany of Indian pulses will he 
continued. 

11, Caraway and allied condiments.—The enquiry on the botany 
of these plants was transferred to the Royal Botanie Gardens, Kew, 
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where it is believed that Mr. J. R. Drummond has been entrusted with 
the work. 

12, Turmerics, Curcumas and other Scitaminew, —The enquiry will 
be continued: it is one which will take several years owing to the diffi- 
culty of obtaining good botanic specimens for identification, ‘The object 
of the enquiry is to determine how far the roots of these plants yield 
starch and drugs. 

18, Gentians.—The identification of gentians used as drugs is being 
prosecuted. 

14, Aconites.—The investigation is to be continued on the same lines 
as before at the Imperial Institute, 

16. Hemp drugs.—The study of the chemistry of Charas by 
Mr. C, R. Marshall of Dundee is in hand. 

16, Opium,—Professor Dunstan promises the completion of his 
investigations on Indian opium. 

17, Solanaceous alkaloids,—The examination of the alkaloids of 
Datura Metel and Hyoscyamus niger is in the hands of Professor 
Dunstan, 

18, Colchicum luteum,—A toxicological and chemical examination of 
this plant is in progress in Cambridge. 

19, Peganum Harmata,—A chemical study of the seeds ig in progress 
by Professor J. F. Thorpe, 

20. Thalictrum foliolosum.—Material for the study of this drug has 
deen sent to Professor Dunstan, It is not quite certain if he proposes 
to continue work on it during the coming year or does not, 

21, Coptis Teeta.—A chemical comparison will be made of the vari- 
ous forms of the drug. 

22, Saponin,—Material for an extended study of this in planta con- 
tinues to be supplied to Professor Schaer. 

28, Indigenous drags,—The Indigenous Drugs Committee is experi- 
menting on the following drugs: — 


1. Melia Azadirachta. 

2. Berberis Lycium. 

8. Symplocos racemosa, 

4. Rheum Emodi. 

5. nora doccinea, 

6. Holarrhena antidysenterica. 
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24, Poisons to stock.—Attention during 1911-12 will be concen- 
trated on this enquiry. 

Enquiries in addition to the last Programme are—Coptis, Oil-cakes, 
and Opium, 

‘Those in hand at the Imperial Institute are on—Turpentine, Aconites, 
Opium, Datura and Hyoseyamus, and possibly Thalictrum. 





2.—Meteorological Department. 


‘Mereorotocy. 


1, Daily weather work,—In connection with the daily forecasting 
1t is proposed to make a systematic study of some of the typical changes 
of woather of which the indications are at present but little known, 
Some recent work done upon the cold weather depressions of Northern 
India has brought to light important facts, 

2, Sounding balloons,—Attempts have been made to carry on this 
work systematically by Indian assistants in the plains, the continued 
presence of an experienced officer being impossible with the present 
staff, The difficulties which are attendant on its technical and spe 
ised nature indicated in the course of last year that success wos very 
doubtful. ‘The work is so important, however, that it was intended to 
make continued trials for at least « part of the present year. But it has 
now been found that successful operation cannot be secured without the 
personal supervision of an officer on the spot, and as the scientific staff 
fof the department is under its authorised strength it has become neces- 
sary to stop the work entirely for the present. 

3, Atmospheric electricity.—Owing to the absence on leave of 
Dr. GC. Simpson, who joined the Antarctic Expedition for scientific 
purposes, it is not possible to continue, at present, the research work 
which has in his hands already led to the important results published in 
the Indian Meteorological Memoirs, Volume XX, Part 8, and the Trans- 
actions and Proceedings of the Royal Society. 











Agrronowy, 


{, Photographing the sun in ordinary light. -This will be con- 
tinued as in former years, 
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5, Photographing the sun in monochromatic light.—The routine 
work with the spectroheliograph will be continued and photographs in 
Ha light will be taken with the new autocollimating spectroheliograph, 

6. Record of sunspots and of prominences,— As before. 

7, Sunspot spectra. —These will be studied visually with « much 
more powerful spectroscope than has been used hitherto, 

8, Variations in the solar constant,—Photographic comparisons be- 
tween first type stars and moonlight will be continued, and the plates 
already obtained will be measured and reduced. It is hoped that by 
this method it will be possible to detect variations from year to year 
exceeding 2 per cent. 

9. Spectrum photographs.—High dispersion spectra of sunspots will 
be obtained whenever possible for studies in radial and other movements 
in and spots. In view of the approsching minimum of spot 
activity it is proposed to give more attention than hitherto to the move- 
ments in prominences, and comparison spectra of prominences and the 
centre of the sun’s dise will be made when opportunities occur, 

10, Pyrheliometry,—Absolute measurements of solar radiation by 
means of Angstrom’s electric pyrheliometers have been made for some 
years in Simla, and it is intended to continue these, ‘The instruments 
fare liable to show change of constants, and, as there are no absolute 
means available in India for redetermining the constants, it has been 
arranged that one of the three instruments in Simla shall in the course 
of tho yoar be restandardised in Upsala by the successor of the late 
Professor Angstrom, 








Srismocrarny, 


11. As hitherto, there will be kept in commission the three Omori 
seismographs, two in Simla and one in Bombay. ‘The smaller of the 
two Omori seismographs in Simla is now being replaced by a new 
machine, a duplicate in essential features of the larger machine in use. 

The change will be advantageous in that the east-west and north 
south traces of the components of an earthquake will become strictly 
comparable. 

‘The smaller seismograph is to be sent to the Rangoon Engineering 
College, where arrangements have been made to put it into use for the 
information of the Public Works Department of Burma on questions of 
building construction, 
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A vertical component seismograph of the Wiechert type has been ob- 
tained and is being erected in Simla, Its records, combined with those 
of the two present horizontal component machines, will afford fairly 
complete information of the ground movement, 

‘Pwo Wiechert seismographs, of vertical and double horizontal-compo- 
nent types, are at present under test and adjustment in Simla, and are 
to bo installed shortly at the Kolar gold fields by one of the local 
compani 





3.—Scientific Research Work of the Survey of India. 

Gravimetric survey—Pendulum operations in certain stations in 
Burma in the areas between Latitudes 12° and 25° and Longitudes 92° 
and 98° and at Port Blair and alo observation of the proposed Moul- 
mein-Bangkok are of Longitude. 

Latitude operations —Latitudes will be observed in Burma, 

Magnetic survey.—Colaba Observatory under the Meteorological 
Reporter, and the four observatories under the Surveyor-General of 
India, will continue to work. Observations will be taken at repeat sta- 
tions and at certain selected old field stations and detailed surveys of 
disturbed areas will be continued. 

Solar photography,—Photographs of the sun will be taken daily at 
Dehra Dun, as has been done since 1879 in conjunction with Green 
wich. 





4—Geological Survey of India, 


A.—Continwatiom of work already in hand. 

(1) Revision of the survey of Central India and Rajputane 
(2) Survey of tho oil-boaring regions of Upper Burma. 
(8) Survey of the Southern Shon States (interrupted since 1900). 
(4) Survey of oil-bearing regions in Assam and the Punjab, 
(6) Chemical investigation of salt and brine from Sambhar Lake, 
(6) Examination of the salts of the Lonar Laks; 
(7) Palwontological questions: description of- 

(@) Liassic fossils of Baluchistan; 

(b) Crotaceous and ‘Tertiary fossils of Tibet 

(0) Indian Tertiary molluscs ; 
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(@ Jurassic Brachiopoda and Lower Palwozoie fossils from 
the Shan States; 

(0) Silurian, Carboniferous and Triassic fossils of the Hima- 
Jaya and Kashmir; 

(f) Siwalik vertebrates 

(g) Fossil plants from Kashmir and Afghanistan, 


B.—New subjects. 


(8) Systematic survey of the Central Provinces. 
(9) Investigation into the quantity and value of the potash salts 
in the Khewra mines, 
(10) Boring for coal in the Dilwal plateau, Salt Range. 
(11) Survey of the auriferous gravels of the chief Burmese rivers, 
(12) Collection of Siwalik fossils in Sind and Kathiawar. 


5.—Botanical Survey of India. 

Work already in progress.—'The Superintendent of the Royal 
Botanic Garden will continue his study of the plants of the Garden and 
publish a further instalment of the catalogue. ‘The Curator of the H 
barium will elaborate the collections made by himself during 1910 in 
the south-east corner of Sikkim with a view to publication of the bota- 
nical results, He will also work up the collections made in Burma and 
Southern India during the current year by various officers of other 
Departments of Government. ‘The Indian assistants for systematic work 
will aid both in the field and in the Herbarium, 

New work.—As far as circumstances will permit the Superintendent 
will resume work that has been suspended for some time on the Burmese 
and Malayan species of the Natural Orders Buphorbiacew and Urtica- 
cee. A short account of the Malayan Polygonacee will, it is hoped, 
appear. ‘The preparation for publication of the final instalment of Signor 
Boceari’s great work on the Lepidocaryea palms will be undertaken; 
while the materials for the illustration of the Monograph on the genus 
Dioscorea by Colonel Prain and Mr. I. H, Burkill will be worked up. 

Field work will, as circumstances dictate, be carried out by either the 
Director of the Botanical Survey or the Curator of the Calcutta Her- 
barium or one or other or both of the Indian assistants in a selected 
district: in Enstern Bengal and Assam and in a selected district in the 
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Madras Presidency. It is not proposed to send any offieer of the Survey 
to Burma as botanical collections in that provinee will be carried out by 
quite a number of officers belonging to other Departments of Govern- 
ment. 

Work by associated officers,—The Director of the Botanical Survey 
has received no information as to any systematic work to be undertaken 
by either the Economic Botanist to the Government of the United Pro- 
vinees or the Economic Botanist to the Government of Bombay. The 
Government Botanist, Madras, owing to pressure of work at the Agri- 
cultural College, sees no prospect of much touring during the coming 
year. 


6,—Department of Agriculture, 


Progra or rie AGricurrorar Resranon Instrroze, Pusa. 


‘The seientific work of the Institute for the coming year is indicated 
under the programmes of the different sections 


Students will be accepted for the post-graduate courses detailed in the 
prospectus. In addition to these, the short courses in eattle and poultry- 
breeding and management, fruit-growing, eri and mulberry silk-worm- 
rearing and silk-spinning, dyeing and weaving and lac cultivation, will 
be continued, 





T.—Agricultural Chemistry. 

1. The work on the availability of plant-food in soils will be con 
tinued, the immediate aim being the more correct ascertainment of the 
composition of the aqueous solution in the soil. Included in this section 
of investigation are naturally the amounts of nitrate in soile and soil- 
temperatures, 

2. The investigation on soil-moisture and water-requirements of 
plants is being continued on lines which have heen sufficiently indicated 
in the memoirs on the subject. 

8. The investigation into the nature of certain Tsar lands in the 
‘United Provinces is being continued. 

4. An improved process for refining saltpetre has been devised and 
is now hing tested. 

5. The experimental error in sampling sugaroane will be tested. 

ue 
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6, Education, —This requires no special comment; it will be conducted 
according to the lines laid down, 

7. The chemistry of the date-sugar industry is being enquired into 
by the Supernumerary Agricultural Chemist, 


H.—Economic Botany. 


1. Training,—The training of advanced students in this section will 
be continued. 

2, Plant breeding and plant improvement,—During 1911, the fol- 
lowing crops will be studied:—Wheat, tobacco, oil-seeds and fibre 
plants. 


(a) Wheat,—‘The botanical survey of the wheats of Baluchisten 

: and the agricultural survey of the wheats of Bengal will be 

completed, The production of improved and rust-resistant 

varieties by selection and hybridisation will be continued, 

Tho co-operative experiments on the influence of the 

environment on the milling and baking qualities of Indian 

wheats which are being conducted in collaboration with 

Mr, H, Martin Leake, Economie Botanist to the Govern. 

ment of the United Provinces, will be continued on an 
extended basis, 

(®) Tobacco,—The production of new varieties by selection and 
hybridisation will be continued as well as the testing and 
curing of tht variotios already isolated. ‘The investiga 
tions on the influence of the environment on the stability 
of the type and quality will be continued, 


(¢) Oil-seeds.—The study of the oil-seeds of India will be con- 














tinued on similar lines to those adopted in the investigations 
on wheat. 
(a) Fibres,—The isolation and testing of pure races of the fibre 


plants of India will be continued, 

(¢) Fruit,—The fruit experiments at Pusa will be continued on 
the lines laid down in the First Fruit Report. During the 
months, May to September, the work connected with the 
development of the fruit industry of Baluchistan *will be 
gommenced, 
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II—Mycolvgy. 


1, Research and experimental work,—The work on the wilt diseases 
of crops will be continued on the lines indicated in the memoir on 
Pigeon Pea wilt published last year. 

The investigation of fungus diseases of sugarcane will be continued, 
The chief points of the present enquiry are the spread of red-rot through 
the soil, the relative immunity of thin canes to this disease, and the 
study of two undescribed cane diseases, 

‘The study of some fruit diseases commenced last year will be con: 
tinued, particularly with reference to their control by spraying. 

The Supernumerary Mycologist is engaged on an investigation of the 
root rot of a number of crops caused by the fungus Rhizcotcnia Solani. 
This will be continued. 

2, Training.—This will be continued on the lines indicated in the 
prospectus. Short courses will also be given to students taking the 
fruit-growing and general courses and to private students, as during the 
past year, 

3. Advice regarding the fungus diseases of plants will continue to be 
given to other departments, particularly to the Provincial Departments 
of Agriculture and the Forest Department, and to the general public. 
The distribution of named specimens and other material to provincial 
colleges and other institutions will also be continued, 

4, Tho collection and identification of Indian parasitic fungi will be 
continued. The Ascomycetes already collected having been worked 
through last year, it is proposed to take up the Deuteromycetes in which 
India is particularly rich, 














1V.—Entomology. 


Ast Section, 


Crop pests,—The study of the insect pests of crops will be continued 
in the insectary at Pusa and by the Assistants in the Provincial Agri- 
cultural Departments. A large amount of information relative to the 
life histories of many economically important insects has been gathered 
during the last few years, but for various reasons it has not been possible 
to publish these hitherto: an attempt will be made to complete these 
during the year 1911-12 and to publish them in a series of memoirs, 
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Termites.—The subject of termites (white ants) is engaging a con- 
siderable amount of attention. Methods of destroying them, in the case 
of those colonies whose nests can be located, are being tested in conjunc- 
tion with the Deputy Director of Agriculture, Northern Circle, Central 
Provinces. A large series of experiments is also being conducted at 
Pusa with a view to the discovery of a really efficient preparation appli- 
cable to wood work as a preventive of their attack, and it is proposed to 
continue these experiments, The whole subject of damage done by 
‘Termites is a very important one in India and no opportunity will be 
lost of acquiring information on the subject. 





Other insect pests,— Information will be collected on household 
pests, and insect pests of grain, fruit aud gardens, and it is hoped to 
publish memoirs on these subjects, 

Apiculture,—‘The subject of Apiculture has been engaging attention, 
‘Two strains of specially selected bees have been imported successfully 
nd it is hoped that one or both of these may prove suited to the plai 
of India, where the ordinary European honey bee will not thrive in the 
hot weather, ‘The experiments with these bees will be continued, 

Lac,—Experiments with babul lac will be continued and seed will be 
cultivated, but it is not estimated that there will be any surplus seed 
available for distribution before Tune 1912. 

In conjunction with the Forest Department, the collection of the 
monthly stages of the various races of the lnc insect will be continued. 
‘The large amount of material already sent in, together with that to be 
collected during the current year, should provide ample data for precise 
disorimination of the distinctness or otherwise of the insects found on 
different food plants. 

Silk.—The experiments with the hybrids already obtained between the 
Eri silk worm (dtéacus riciniy and the wild form (Attacus eynthia) will 
be continued, as the hybrid forms promise to give good results from a 
disease-resisting point of view. Experiments will also be made having 
for their object the production of a mongrel race, between the European 
univoltine mulberry silk-worm and the Indian multivoltine form, eom- 
bining the silk-producing qualities of the former with the many brooded- 
ness of the latter. A memoir has been prepared on the results arrived 
at up to the present in the study of Eri sill and it is proposed to publish 
this during the current year. 


Insecticides.—New insecticides sent in for trial will be tested with a 
iew to their introduction into India if found satisfactory as regards effi- 
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ciency and price. Particular attention will be paid to the various 
specifics against termites (white-ants). 

Training,—Training of students taking the long course in general 
Entomology will be continued, besides the short courses in Sericulture. 
‘The usual practical training classes in lac culture will also be held in 
Tune and October, 

Coloured plates, ration of coloured 
plates and lantern slides of economically important insects will be con- 
tinued on tho lines already Inid down and the results rendered available 
for general use, 

General work of the section.—-The general work of the section 
(identification of specimens, preservation of the collections, replies to 
miscellaneous queries about injurious insects, ete.), will be continued, 
‘The amount of correspondence in this section is extremely large, and as 
the work of this department becomes more widely known, the prepara- 
tion of replies to questions received takes a constantly increasing propor- 
tion of time which could otherwise be devoted to research work, 

Every assistance will as hitherto be extended to the Agricultural 
Departments of the various provinces and of Mysore and Baroda, Due 
regard will be paid to any special line of investigation called for by the 
provinces, help will be rendered if required by a serious outbreak of any 
pests, and the work of the Entomological Assistants will be supervised, 
tat least in the case of those provinces which desire this, in order that the 
general work on Agricultural Entomology in India may be co-ordinated 
and rendered as efficient as possible by the various workers being kept in 
touch with Pusa as a centre and thus with one another. 














2nd Section, 


Work on blood-sucking insects, ticks and other similar parasites in- 
jurious to mau either dirvetly or indirectly will be continued, special 
‘attention heing paid to the insects capable of transmitting Suera and to 
the life histories and occurrence of mosquitoes and sand flies and the 
means of checking them, 

Attention will also be given {o the dipterous pesis of crops and fruit, 
and to the application of practical measures to control or minimise their 
ravages. 

During the absence of Mr, Howlett, a large mass of material for the 
study of biting flies has been received from various officers of the Medical 





16s BOARD OF SCIENTIFIC ADVICE FOR INDIA, 1910-11. 


and Veterinary Departments, A large amount of time will have to be 
devoted to working through these and to the systematic arrangement of 
the collection of Diptera. 

Instruction of agricultural students in a knowledge of pests of live- 
stock and poultry will be carried out. 


V.—Agrioultural Bacteriology. 

1. The systematic investigation of the distribution, physiological 
characters and functions of soil bacteria in India will be continued. 

2, A special line of enquiry will be taken up as to the relations exist- 
ing between the practice of green manuring in India and the activities 
of soil bacteria, 

3. Special problems, such as plant diseases of bacterial origin, will 
be dealt with as ocoasion may arise and opportunity permit, 

4, The training of tho assistants in the section will be continued. 








VI—Agrioulture, 


(4) Farm, 
Permanent experiments,—The permanent manurial and rotation 
experiments will bo continued. 
‘The present scheme of pasture experiments will bo abandoned, A 
modified scheme is under consideration, 


(B) Cattle and Poultry-Breeding. 


Cattle,—The object of the cattle-breeding operations at Pusa is to 
produco a superior type of milking cow for India, by selection methods, 
‘Tho type chosen is the Montgomery breod of the Punjab. 

Sheep.—It is proposed to continue the crossing of Gorakhpur ewes 
with the Dumba ram during the coming year, 

Poultry.—Work with poultry will mainly consist of — 


(1) A continuation of the breeding work with such European 
reeds as have shown themselves suited to Indian condi- 
tious. Such are the various breeds of Wyandottes (except 
the Silver Laced variety), Orpingtons (except the Jubilee 
Orpingtons) and Barred Plymouth Rocks. Breeds, which 
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the experience of the last three yoars has shown to be 
absolutely unsuited to Indian conditions, such as Brown 
Leghorns and Single Combed Black Minoreas, will be eli- 
minated during the year. 

(2) It is proposed to introduce breeding pens of some of the best 
Indian breeds and to improve the type of these by careful 
selection, A beginning has already been recently made in 
this respect by the purchase of Bussorahs, Chittagongs and 
several types of Indian game, 


‘The distribution of fowls and eggs to the Provincial Experimental 
‘Farms and to private individuals will be continued and the short course 
in practical poultry-keeping will be conducted as heretofore, 


VII_—Imperial Cotton Specialist. 

I.—Mo visit and advise on poiuts regarding cotton and its cultivation 
whenever requested to do so by Provincial Departments of Agriculture. 

IL—By special invitation of the Department of Agriculture, Punjab, 
to report on the work done in the way of cotton improvement in that 
province. The question of the distribution of seeds of improved varieties 
will be further discussed with the proper authorities in the Central Pro- 
vinces and Bombay Presidency, 

IIL.—The study of the behaviour of Bourbon, Buri and such other 
cottons in non-cotton producing tracts as detailed in my last year’s pro- 
gramme will be continued. 

IV.—The conditions of cotton cultivation in Kathi 
parts will be investigated. 

V.—An enquiry will be commenced on the manurial requirements of 
cotton. 








var and adjacent 





VIII.—Provincial Departments of Agriculture. 


The programmes for 1911-12 generally follow those approved by the 
Board of Agriculture held in February 1910, ‘The following are, how- 
ever, important additions :— 

Bengal,—The Agricultural College at Sabour has been opened. Con- 
sequently much of the time of the Principal, the Agricultural Chemist 
and the Economic Botanist will be devoted to teaching work. Special 
attention will be given by the Profesor of Agriculture to the trial of 

. implements designed to save time in preparing the land and sowing 
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crops s0 as to enable a larger area of crops to be sown during the short 
period before and after the monsoon when they can be sown to best 
advantage. The activity of the Deputy Director of Agriculture will be 
chiefly directed towards training Superintendents for the management 
of large areas. He will also undertake the study of manurial residues 
in collaboration with the Agricultural Chemist. The cultivation of 
wheat is being undertaken for collaboration with the Imperial Economie 
Botanist in the survey of the wheats of the province. ‘The use of cotton- 
cake as a manure and feeding stuff will be tested. At Chaibassa, endea- 
yours will be made to find some convenient device to protect the silk- 
worms against inclemency of weather. As a result of a preliminary 
survey of field crops of the province, the Economic Botanist will now be 
uble to undertake a detailed study of Oucurbitacee, Leguminosm, 
Setaria itatica and Bleusine coracana, He will also devote some atten- 
tion to the collection of information regarding the crop pests of the 
province and to the plant-breeding work, ‘The Agricultural Chemist 
Will make observations in connection with the single plant selected 
leguminous crops in co-operation with the Economic Botanist, and will 
also study, if time permits, the effects of the nature of the soil upon an 
unidentified rice disease which is prevalent in Bengal. 

United Provinces,.'The Benares experimental farm will be fully 
equipped though it will not be possible to begin experiments during 
191-12. The Assistant Director of Agriculture will, along with other 
‘manurial experiments, take up the trial of eotton-cake manure on sugar- 
cane at Partabgarh, Groundnut cultivation and hot weather tillage will 
also be undertaken, ‘The growing of American cotton for seed supply 
and experiments with different methods of sowing which formed one of 
the items on the programme of 1909-10 will be abandoned. ‘The Attara 
Agricultural Station will be equipped and tentative experiments will be 
started. ‘The following new experiments will be started by the Deputy 
Director of the Western Circl 

(1) Tillage experiments with wheat and maize; 

(2) Variety teste with groundnut; 

(3) Establishment of fuel and fodder reserves; and 
(4) Testing of varieties of wheat and jowar. 




















Punjab,—At the new Agricultural Station of Gurdaspur, sugarcane 
will be chiefly dealt with. ‘The Agricultural Chemist will undertake a 
survey of sugarcanes in that distriet. ‘This work will consist of the ana- 
lysis of canes at the time of crushing, the direct object being to secure 
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a record of the sugar-yielding capacity of the district for the purpose of 
establishing a co-operative sugar refining centre. Some preliminary 
experiments will also be made at Lyallpur to identify the principal 
features of the ripening process in cane and the effeots of the application 
of water on this process. The Agricultural Chemist also proposes to 
investigate the nature of the silt deposited by the rivers Chenab and 
Thelum which is reported in some cases to have checked or rendered 
germination difficult. ‘Trials will be made by the Economic Botanist 
to determine whether jute can be profitably grown in the submontane or 
riverain tracts. ‘The classified wheats of the Punjab which have eon 
multiplied to a field scale will be tested in various parts of the province 
with a view to discover localities for which they are suited, ‘The Assist- 
ant Professor of Mycology will undertake the investigation of fangoid 
diseases reported from districts or discovered during tours. 

Bombay,—The Department of Agriculture, Bombay, does not propose 
to make any change for some years to come in the programme of work 
already undertaken, It will, however, take up in the near future the 
following three important lines of work:— 











(a) Po decide which of the exotic and hybridised cottons bred on 
the various farms offer the greatest profits in different local- 
ities and to confine the efforts to putting out the seed of 
the most promising variety in each case and establishing 
effective buying agencies for the prod 

(b) To study the question of providing the most suitable imple. 
ments for the efficient cultivation of the various types of 
the black soil. 

(0) To make a survey of the fodder supply in various localities 
and the best means of improving it. 


Madras,—The extension of Cambodia cotton and the supply of green 
manure seeds, with a view to popularise the beneficial practice of green 
‘manuring wet lands, will receive increasing attention at the hands of 
the Department, Varieties of Cholam (Andropogon Sorghum), culti- 
vated for grain and fodder in Coimbatore, will be tried direct on the 
lack soil at Koilpatti, Some of the American varieties of Soy beans are 
being tried on this farm. Encouraged at the suecess of Cambodia cottons 
on irrigated lands, the Department has undertaken trials with exotic 
cottons including Sea Island, Bourbon and American Upland on the 
Palur farm. It is proposed to open a small factory at the Palur Agri- 
cultural Station for the supply of agricultural implements, the demand 
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for which is constantly increasing. ‘The improvement of the dairy and 
the working herd, and the management, on commercial lines, of the 
dairy now under construction will be undertaken at the central 
farm at Coimbatore, ‘The Agricultural Chemist proposes to give up the 
work on saline areas in the Periyar tract, The Economic Botanist will 
devote his attention to the flora of the country around Coimbatore. ‘The 
Mycologist will investigate smuts of Cumbu (Pennisetum typhoidewm) 
and Cholam (Andropogon Sorghum) and will continue the work on the 
Soft Rot of palmyra palms in the Godavari and Kistna Districts, ‘The 
investigation into the application of the preventives to tho Koleroga or 
Rot-disease of areca palm in South Canara will also be taken in hand, 











Central Provinces,—A temporary demonstration experiment station 
will be started in the aren commanded by the Ramtek tank and another 
‘on @ large and permanent scale in the contre of the irrigable area in 
Chanda, Steps are being taken to transfer gradually to private enter- 
prise the implement depéts opened at Government experimental farms. 
‘The farm at Damoh, which was temporarily started, will be abandoned as 
it has achieved its object, viz., the demonstration of eradicating Kans by 
deop ploughing and flooding. Experiments will be made at Khandwa 
with a few varioties of cotton which give special promise, As the relative 
importance of the sugarcane crop has greatly increased on account of 
irrigation works, cultural experiments with this crop will be started this 
year at Raipur. As regards manurial experiments, steps will bo taken 
to popularise the use of bone-meal among rice-growers and to manu- 
facture the bone-meal so that it may be easily available to cultivators, 
‘The improvement of agricultural practice in irrigable areas to enable tho 
people to avail themselves fully of the improved water-supply will be the 
‘most important feature of departmental work in future, ‘There are at 
presont 21 cotton seed farms and their number will be increased. In 
the Kanthar tract of Jubbulpore district, demonstration plote have been 
opened at various centres in Narsingpur, Jubbulpore, Seoni and Damoh 
with promise of success. An improved variety of Maghai ti which is 
likely to do well in Narsingpur district is being introduced, 

Burma.—No additions are proposed to be made to the programme aub- 
mitted last year, 














Eastern Bengal and Assam.—The principal crops dealt with by the 
Department are rice, jute, sugarcane, potatoes, tobacco and groundnut. 
‘Manurial experiments on rice Iand have been laid down to contrast the 
effects of green manure, cowdung, bone-meal and green manure with 
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lime, The Fibre Expert proposes to bring up to date the publication of 
the results of the joint investigation with the Reporter on Economic 
Products to the Government of India into the races of jute in Bengal. 
If possible, a short account will be published of some preliminary experi- 
ments in hybridisation with jute. Mr, Finlow will also publish a Mono- 
graph on Jute giving as complete a resumé as possible of general inform 
ation on the subject as well as a summary of the results of experimental 
work up to date. ‘The manurial requirements of flax are being investi- 
gated in collaboration with the Inspector General of Agriculture in 
India and an enquiry has been undertaken into the possibility of creat- 
ing, if necessary, a cheaper system for the supply of flax seed from the 
cooler tracts of India, ‘The various methods of planting sugarcane will 
be tested this year at Jorhat, As the soil of the Dacca farm has been 
found suitable for this crop, a langer area is being put down this year. 
Besides the local variety, several varieties imported from Jorhat will be 
tested on this farm. It is proposed to test the merits of summer-grown 
as against winter-grown potato seed on the Shillong farm. The two 
varieties of potatoes—Magnum bonum and King of Potatoes—which have 
proved best will be grown on a fairly large soale for distribution of seed. 
Successful results were obtained at Burithat with the Sumatra cigar 
tobacco and the fire-cured cigarette tobacco Inst year. This line of work 
will be continued. It is also intended to experiment in producing 
cigarette tobacco from the local variety by fire-curing. Experimenta 
with groundnuts will be continued at Jorhat as promising rosults 
have beon obtained, ‘The experimental cultivation of lemon grass will 
be discontinued as it has been found that the oil extracted does not pay 
in the province, Proposals are being submitted to the Local Govern- 
ment for the relinguishment of the Wabjain tropical plantation. 


Biforts will be made by appointing special officers to bring home to 
cultivators, by means of demonstrations, such improvements in agricul. 
tural methods, as are suited to local conditions. With the object of 
improving the cattle of the plains districts a survey of the existing types 
of cattle and buffaloes and of the prosent sources of supply will be under- 
taken. In this enquiry, special attention will be paid to plough bullocks, 
‘The officer who will be entrusted with this work will be instructed to 
find out means that can be adopted to ensure a substantial and permanent 
improvement in the existing types. In the absence of recognised types 
the enquiring officer will endeavour to fix the ideal type by means of 
measurements of individual animals which aro considered by intelligent 
raiyats to be the most efficient animals under local conditions, 
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7--Forest Department. 


Programme of work already carried out by the Sylviculturist 
during 1910-11, 
Parr I, 

1, The sal tree (Shorea jrobusta).—During the year investigations 
were prosecuted in the Siwalik, Haldwani, Pilibhit, Gonda, and Goralh- 
pur Divisions of the United Provinces into (1) the effects on sdl of 
drought, fire, frost and grazing, (2) the natural reproduction of this tree 
in forests of different: types, and the steps necessary to aid it, Various 
experimental plots were Jaid out in connection with these enquiries. 


Pare II, 


1, The Uniform and Group systems of working forests,—Investi- 
gations ware carried out in the Siwalik, Haldwani and Naini Tal Divi- 
sions of the United Provinces into the question of the most suitable 
methods of working forests of sf! and Finvs longifolia under the uniform 
system, or in certain eases under the group system. 

2, Exploitation of bamboos (Dendrocalamus — strictus),—Experi- 
ments in the Siwalik and Lansdowne Divisions of the United Provinces 
havo been commenced in order to ascertain the best method of cutting 
and working hamboos with a view to obtaining the highest possible yield 
while: maintaining a permanent and undiminished supply in future. 

8. Pollarding of trees for lac cultivation. -Experiments were in 
progress in the Siwalik Division, United Provinces, to ascertain the most 
‘suitable methods of pollarding and working trees for the cultivation of 
Ino, 

4, Statistical and miscellaneous sylvicultural information,—The 
collection of such information has been in progress during the year in 
the United Provinces, where a number of sample and experimental plots 
were laid ont and measurements taken in the Siwalik, Haldwani, Pili- 
bhit, Gonda, Gorakhpur and Naini Tal Divisions, 





Programme of work for the Sylviculturist for 1911-12. 
Parr T. 


1, The sal tree (Shorea robusta).—TInvestigations will be con- 
ly in the United Provinces, into the effects of drought, fire, 





finned, 1 
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frost and grazing on sdl, and on the conditions most suitable for repro- 
ducing this species naturally. Experimental plots will be laid out in 
various localities in this connection. 


Pane IT, 


1, The Uniform and Group systems of working forests,—In- 
vestigations will be continued, chiefly in the United Provinces, into the 
question of working forests of different types under the uniform and 
group systems, the chief species concerned for the present being «dl, 
Pinus longifolia, deodar, and some other important hill. species, 


2, Exploitation of bamboos (Dendrocalamus strictus).—'The experi- 
ments started in the Siwalik and Lansdowne Divisions of the United 
Provinces in 1910-11, to ascertain the best method of cutting and work- 
ing bamboos, will be continued. 

8, Pollarding of trees for Jac cultivation.—The experiments in 
the Siwalik Division, United Provinces, to ascertain the most suitable 
methods of pollarding and working trees for the cultivation of lac, will 
be continued, 

4, Statistical and miscellaneous sylvicultural information,—The 
establishment of sample and experimental plots, for the collection of 
statistical and sylvicultural information regarding the more important 
species of trees, will be continued, chiefly in the United Provinces, 








Programme of work already carried out by the Forest Fotanist 
during 1910-11, 


Parr I. 


1, Physiology and «cology of si ‘he experiments carried 
out during 1909-10 and 1910-11 on the dying hack of the seedlings of 
s4l and its causes have given interesting results which are now being 
prepared for publication, 

2, Forest grasses.—The Botanist was able to study the types of 
Saccharum arundinaceum, 8. Munja, 8. prophyrocomum and Erianthus 
Grifithii ot the British Museum and Kew during the year with interest- 
ing taxonomic results, The results of this work and of the previous field 
study of these and six other species are now in the press, ‘The detailed 
study of Bhabar, Zschemum angustifulivm, has been commenced, 
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Pane IL. 
1, Physiology and cecology of teak,—The work on teak on the 
same lines as for sdl is not yet sufficiently complete for publication, 
2, Fungoid diseases.—The field study of Trametes pini on the Blue 
Pine has been commenced in the Simla and Bashahr Divisions of the 
Punjab. 


Apprrionat ovrsrpz Pants I ano IT, 


1, Systematic Botany.—The Botanist was able to study the types of 
Grewia sp. at the British Museum, Kew and Paris, during the year and 
the results are being prepared for publication, ‘The study of Xylia and 
Anogeissus has been commenced. 





Programme of work for Forest Botanist for 1911-12, 
Pane I! 





1. Physiology and ecology of sal.—The study of tho sd will be 
continued with special reference to the diseases of these trees, the condi- 
tions favourable and unfavourable to successful germination and early 
development, the dying back of seedlings and its causes, the pollination 
of the flowers and distribution of seeds, the effect of coppicing on the 
development of the plant. 

2, Forest geasses.—The study of grasses commonly found over large 
areas in a2 forests will be continued chiefly with the object of discover- 
ing the best method of treatment for (a) increasing the value of these 
grasslands for fodder or other economic purposes and (2) afforesting these 
grasslands with eZ (or other valuable tree-species), respectively. 








Pant II. 
1. Fungoid diseases.—The study of Trametes pini on the Blue Pine 
will be continued, 


2. The study of teak on the same lines as for sdl will be continued. 





Apprrzoxas, ovrsroe Parrs I axp IT. 

‘Systematic Botany.—A detailed systematic study and description 

will be made of forest plants of economic value in eases where the exist- 

ing classification is unsatisfactory. A study of the following genera ig 
now in hand: Grewia, Xylia and Anogeissus, 


PROGRAMMES OF WORK FOR 1911-12, id 


Programme of work already carried out by the Forest Economist 
during 1910-11, 


Pare I, 


Investigation into the economic aspect of the sil tree (Shorea robusta). 


1, Technical properties.— A number of tests have been carried out and 
others are in progress and timber of various kinds is being seasoned for 
the preparation of scantlings which will he used for shearing, bending 
and crushing tests, 

Antiseptics—Numerous experiments are in progress to determine 
how a4? wood may best be antiseptically treated, 

3. Supply and markets.—Much information has been collected and 
more will be obtained, 














Parr II, 


1, Paper pulp.—Many forests wore visited and a lengthy note has 

been written on bamboo, but it eannot be completed until final report 
is received from the mill which has undertaken an exhaustive tes!. In 
the same report the financial aspect of the work and the question of 
suitable sites for factories has also heen discussed. 
2, Match manufacture in India.—Several forests in the Tnited Pro- 
ees were Visited and information collected. 
8. Antiseptic treatment of woods.—A note on the subject has been 
sent to press and the experiments are being continued. Arrangements 
have been made for the powellizing of 5,000 sleepers, of woods that are 
not durable in their natural state, so that they may he tested by the 
railway companies. Six hundred and fitty of these sleepers have been 
treated and sent to the railway companies, the delay in the despatch of 
the balance is not due to the want of effort on the part of the Research 
Institute, 

4. Enquiry regarding the possibility of putting certain gums, resins 
and oleo-resins on the European markets.—A number of samples have 
been sent and reports received and enquiries are still being received and 
information and samples being collected and supplied. 

5. Paving blocks.—Samples of wood were sent to Japan but no report 
has yet been received. 
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6. Wood for pencils,—Samples and information have been supplied 
to firms and a note will be issued shortly. 

1. Wood for other purposes.—Samples have been supplied, informa 
tion collected and tests made in some cases with wood for brushes, 
cricket bats, mathematical instruments, tool handles, weaving looms, 
umbrella handles and other minor industries, 

8. Description of woods at present little known. ~The information 
has all been collected for six species and will be published shortly. 

9. Andamans Padauk.— The question of the disposal of this timber is 
under investigation, 

10, Miscellaneous,—Terminalia and oak barks have been tested for 
tannin, the seeds of Schleichera trijuga for oil, the flower of Strobil- 
anthes sp. for perfume for soxp; information has been supplied to an 
English firm about Indian walnut burrs, Cinnamomum glanduliferum is 
being tested for Camphor and the roots of Podophyllum Emodi are being 


analysed. 





Programme of work for the Forest Economist for 1911-12- 
Parr I. 


Investigation into the economic aspect of the sil tree (Shorea robusta), 


Tho folléwing investigations, some of which are already in hand, will 
be undertaken or continued :— 

1. Physical properties of sd? timber: strength under shearing, 
crushing and bending tests of timber grown in different 
localities, felled at different seasons and seasoned in 
different ways: tests of fissibility of the same: best methods 
of seasoning the determination of the specific gravity 
and of the durability of the same. 

2, Tho effects of different antiseptics on sl timber. 

3. Uses to which the timber and minor products of sél can be 
put, tanning value of bark, ete. 

4, Calorific value of sl fuel and charcoal, 

5, Collection of information regarding markets for s4l, past and 
present prices, available supply, ete. 
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Parr II, 
It is proposed— 

1. To collect and supply information of all kinds regarding the 
use of bamboos, wood, and grasses for paper pulp. 

2 To collect and supply information of all kinds regarding the 
development of the match industry in India, which is now 
assuming a promising aspect, 

3. To carry out experiments on woods with various antiseptic 
preparations, and specially to treat a large number of rail- 
way sleepers of inferior woods and have them tested by 
the railway companies with a view to encouraging their 
use, 

4, To investigate the physical properties and seasoning powers of 
certain woods. 

5. To investigate the properties of certain gums, resins and oil 
seeds, and tan harks, and to extend their use. 

6, To investigate the value of certain Indian woods for packing, 
cases, tea and opium boxes, paving blocks and other minor 
purposes, 

7. To publish full information about certain useful woods at 
present little known. 

8, To investigate the resin tapping of conifers and the possibility 
of improving the present method of distillation, 

9. To investigate the uses of certain fibres, 


Programme of work already carried out by the Forest Zoologist 
during 1910-11. 


Parr I, 





1. Sal insect pests.— This study was continued during the 
the results are not sufficiently complete for publication, 


Pane IT. 


1, Lac—Study was confined during the year chiefly to the insects, 
parasitic or otherwise, which were bred out of the lac samples collected 
in different localities. ‘The results are not sufficiently complete for 
publication. 

2, Reference collection.—All named specimens were arranged in 
order under their families and a card index catalogue was commenced. 

Br) 
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Specimens which could not be named in India have been sent to Euro 
pean experts for identification, 


Programme of work for Forest Zoologist for 1911-12. 
Pane I. 


1, Sal insect pests.—'The study of insects heneficial or injurious to 
the sl will be continued. 


Parr IT. 
1, Lac—The detailed study of the lac insect will be continued in co- 
operation with the Agricultural Research Institute at Pusa, 
2, Reference collection.— The work of extending the reference collec- 
tion of insects which are important from a Forest point of view will be 
continued, 





Programme of work already carried out by the Forest Chemist 
during 1910-11. 


Parr I. 


1, Sal bark tannin extract.—The investigation is completed, The 


report is under preparation, 
Parr II. 


investigation is in progress and the oils 





1, Russa grass oil.— 
have been prepared in quantity. 

2. Oil seeds,—Hydraulic Oil Press has been received. ‘The investi- 
gation has been begun. 

8, Olt grasses.— The distillation of Khas grass is in hond, 

4. Milk of Dichopsis elliptica,—No progress has yet heen made as the 
milk could not be obtained. 

5. Resin.—Samples of resin tapped from Pinus Merkusii and Pinus 
Khasya are being collected. 

6. Myrobalans.—The investigation is completed. Final report is 
under preparation. 

7. Decolourisation of tannin extracts.—The results of the eommerei 
value of the Mangrove tannin extract, made at Rangoon, are being 
awaited. 
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Programme of work for Forest Chemist for 1911-12. 
Pane I, 

1, Russa grass oil.—It is desirable to study the causes of differences 
between the two varieties Moti and Sophia, and the possibility of the 
conversion of the Sophia into Motia oil. The oils have been prepared in 
quantity and will be separated into their constituent parts later on, 

2. Oil seeds.— Oil-yielding forest seeds will be examined as to their 
oil value and their constituents, 

3. Oil grasses.—The Khas oil will be studied, 

+. Milk of Dichopsis elliptica. ~ ‘The milk of Dichopsis elliptica will 
be studied for its comercial utilisation, 

5, Resin —The study of the vesins of the principal conifers iu cons 
nection with the manufacture of turpentine will he continued, 

6, Myrobatans.— Investigation regarding the best season for the cole 
lection of Myrobuluns so as to obtain the greatest yield of tannin will 
be continued, 

7, Decolourisation of tannin extracts.—The enquiry as to the 
Aecolourisution of dark-coloured tannin bark will be continued. 








8. Zoological and Anthropological Section, Indian Museum. 

‘The Superin(endent will continue his investigations ou the fauna of 
stugnant water. 

‘The Assistant Superintendent in charge of Crustacea and other marine 
invertebrates will conclude his systemutic account of the Indo-Pacific 
Stomatopods and will begin to investigate the freshwater prawns of 
India, 

‘The Assistant Superintendent in charge of fishes will continue his 
work on the freshwater fishes of India and the neighbouring countries, 
especially those known to he destructive to mosquito lurve, and will 
work out the Carangide taken by the trawler “ Golden Crown.” 

‘The Assistant Superintendent in charge of Entomology will continue 
his investigations into the biology and taxotiomy of the Oriental Pedi- 
palpi and will, with the assistance of Mr. C, A. Paiva, arrange the data 
obtained in a year’s “census” of the mosquitoes of Caleutta. 

The Surgeon-Naturalists of the Indian Murine Survey will probaioiy 
work in the Museum on the worine Entomostraca of the Burmese coast. 
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Civil Veterinary Department 





By the Imperial Bacteriologist. 

1, Anthrax. —To continue the investigations laid down in the pro: 
gramme of the previous year. 

2, Surra.—To continue experiments in methods of treatment and 
prophylaxis, 

8. Rinderpest.—Investigations us to possibility of preparing serum 
for buffaloes; and also the use of other than hill bulls for the preparation 
of serum for bovines, 

4. Further tests of serums and vaccines prepared during the past 
three years, 





By the officer investigating camel diseases. 
(1) Investigations into Surra in the field, 
(2) The study of Filarias 
(8) ‘Treatment of Surra in the Camel. 





in the Camel, 


By the Provincial Staf—Punjab Veterinary College Laboratory. 
(1) Treatment of Surra, 
(2) Study of Hamorrhagic Septicomia, 

By Provincial Superintendents. 


Collection of information and the mapping out, as opportunity occurs, 
of the incidence of Surra, Piroplasmosis, Hemorrhagic Septicwmia and 
Anthrax, 
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APPENDIX. 


REPORT ON THE SCIENTIFIC AND TECHNICAL INVESTIGATIONS 
CONDUCTED FOR INDIA AT THE IMPERIAL INSTITUTE DURING 
THE YEAR ENDED 30th SEPTEMBER 1911. 


Dy 


W. R, DUNSTAN, M.A., LL.D., F.R.S. 


‘The scientific and technical investigations which huve been in pro- 
gress at the Imperial Institute for India during the year ended the 30th 
September 1911 are as follows :— 





1, Opium.—'The examination of the constituents of a luxge number of 
specimens of opium, collected in various distriets of Ludia at the instance 
of the Govermuent, was completed, aud a report is wow in preparation, 
Further recommendations were made duriug the year for the improv 
ment of the process employed at Ghazipur for the preparation of opium 
alkaloids. 

2, Solanaceous plants.—The investigation of Indian Solanaceous 
plants was continued, aud reports were furnished on the alkaloids present 
in the seeds and capsules of Latura Mete? and in the leaves and seeds of 
Hyoscyamus niger. ‘These reports concluded the examination of the 
specimens of Solanaceous plants forwarded {o the Imperial Institute from 
India, 

8, Tobacco.—Further samples of tobacco grown ut the Government 
Farm, Burirhat (Rangpur district), were received for examination in 
continuation of the previous investigution. ‘The composition of the 
tolacco was determined and expert opinions were obtained regarding the 
quality and commercial value of the specimens. Recommendations were 
made in the report for the improvement of the tobacco. 

4 Tanning extracts.—Twelve tanning extracts prepared at the Gov- 
ernment Factory, Rangoon, were submitted for examination in continu 
ation of a previous investigation upon which three reports had been fur- 
nished, The twelve samples included cight mangrove extracts, certain 
of which were of promising quality and were richer i than any 
tanning extracts proviously received at the Tmperinl Tustitute from 
India, In order {o sell readily in the United Kingdom, however, the 
extracts should contain less moisture and bo of better colour than the 
samples examined, 
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At the request of the Imperial Forest Chemist, a sample of mangrove 

extract, specially prepared at the Government Factory at Rangoon, w: 
examined. It proved to be of superior quality, and a laxger sample w: 
asked for in order that practical tanning trials on a commercial scale 
could be made to determine its market value. 
5, Lemon grass oil.—A. small consignment of oil distilled from four 
varieties of lemon grass grown at Wahjain in the Khasia Hills was for- 
warded for examination and sale on the London market. All the oils 
contained a satisfactory amount of citral and that distilled from 
“ Cochin’? grass was particularly rich in this constituent, ‘The latter 
oil was sold at 3d. per os, and the remainder of the consignment at 2d. 
per oz. 

6, Rubber.—The rubber of Cryptostegia grandiflora from the Punjab 
was examined, and valued at 2s, 9d. to Bs. per Ib. with fine hard Para 
at 5s. 24d. per Ib, Another sample of this rubber furnished to 
the Imperial Institute by H. H. the Maharajah Sindhia of Gwalior, 
was of very fair quality and was valued at 3, 4d. to 8. 6d, per Ib. with 
fine hard Para at 4s, 8d. per Ib. Tho rubber of Cryptostegia 
grondiflora would be readily saleable in London, but the small yield 
obtained on tapping the stems has hitherto prevented its collection on a 
‘commercial scale. 

7, Drugs.—Cultivated rhizomes of Podophyllum Emodi, forwarded 
by the Forest Department of the North-West Frontier Province, 
examined. The preliminary results showed that the cultivated rhizom 
closely resembled in composition the rhizomes of the wild plant as pre- 
viously examined at the Imperial Instituto, and would probably be as 
suitable for use in medicine, A further supply was requested in order 
that therapeutical trials might be made with ‘podophyllin’ prepared 
from the cultivated rhizomes. . ‘ 

8, Turpentine.—Reports were furnished during the year to the 
Inspector General of Forests on samples of colophony and turpentine oil 
prepared at Naini Tal. The colophony was of much better quality than 
a sample from Naini Tal previously examined at the Imperial Institute, 
and similar material would sell readily in the United Kingdom at good 
prices. ‘The turpentine oil would find a market as a substitute for 
Russian oil. 

9, Black dammar resin.—In continuation of a previous investiga- 
tion, samples of black demmar resin prepared by the Imperial Forest 
Economist wore examined in order to determine the suitability of the 
resin as a substitute for shellac in finishing crape. ‘Technical trials 
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showed that the resin alone was not very suitable for the purpose, but 
that when mixed with 8 per cont. of beeswax it might find a restricted 
application in crape manufacture. ‘The principal incentive to the dis- 
covery of a substitute for shellac disappeared however when the price 
of shellac resumed a normal level in 1910. 

10. Investigations were made to determine the suitability for paper- 
making of jute stems from which the bast fibre had been stripped. It 
was found that the pulp was composed of very short fibres and conse- 
quently would be of little value. 

11, Cotton and silk.—Samples of cotton from the United Provinces, 
the Central Provinces, Sind and Burmia were examined and reported on 
during the year. ‘Two samples of mulberry silk from Eastern Bengal 
and Assam were of promising quality and were valued at 11s, and 8. 
per Ib,, respectively. A. sample of silk from Mysore was of very satis- 
factory quality and was valued at 13s. Gd. per Ib, in the United King- 
dom, 





12, Seven samples of asphalt from the island of Buhrein in the 
Persian Gulf wore examined, ‘The best of these contained about 20 per 
cent. of bitumen in a limestone matrix, and was quite similar to Bah- 
tein asphalt examined at the Imperial Institute in 1903. As a whole 
the samples represented material which could be used to produce a 
standard paving asphalt. 


‘he facilities offered by the Imperial Institute for obtaining in- 
formation respecting the value of Indian products are becoming more 
widely utilised by the Government officials and merchants in India, 
as well as by firms in the United Kingdom interested in Indian pro- 
duets, and in addition to the abovementioned investigations, » large 
umber of other products from India were examined and reported on 
during the period under review. Information has been supplied on such 
matters as the manufacture of chromates fram chrome ore, the manu- 
facture of wood pulp, the manufacture of animal charcoal, the curing 
and preparation of porpoise hides, the curing of ratekins, the cultiva- 
tion of vetiver, and the preparation of loofahs; and also regarding the 
market in Europe for various Indian drugs and for squirrel skins, goat 
hair, fowls’ feathers, etc. 

Information was furnished during the year to the Government of 
Mysore ou the subject of the markets for sandalwood in Europe and the 
United States, and also regarding the exportation of Mysore timbers to 
Europe. 
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Departmental Publications. 





I.—Marronoroctos Devanicex, 
Government of India Office. 
(Q) The India Daily Weather Report and Chart, 
(@) The Weekly Rainfall Summary. 
@) The Monthly Weather Review. 
(@ The Annual Summary. 
(6) Tho Raintall of India. 
(@) Indian Meteorological Memoirs, 


Bengal Office. 
(1) Bengal Daily Weather Report and Chart, 
(2) Monthly Rainfall Tables and Summaries of the chief features of the woather of 


‘the month over Bengal. 


Bombay Office. 
() Bombay Daily Weather Report and Chart. 
{@) Monthly Abstreote of tho Bombay observations (Bombay Gerette), 


Madras Offic 
(1) Bombay Daily Weather Report and Chart. 
(2) Monthly Rainfall Tables (Madres Gasette). 


Allahabad Office. 
(1) Monthly Weather Summaries (United Provinces @axette). 
(2) Annual Summary. 

(8) Monthly Rainfall Tables (United Provinces Gasctte), 


Lahore (Simla) Office. 
(2) Monthly Summary . 
@) Annual § yo Punjab weather. 
‘T.—Grovoaicar, Suaver. 
‘The publications of the Department include— 
Palmontologin Indica arranged in series, and sold in parte which aro priced at 
4 annas (6 pence) per plate. 
Momoirs, Vols. I—XXXVII, including the larger papers on geological subjects. 
Reoorde, Vol. T—XI,, including the shorter papers and Annual Reporte from 
1868 to 1010, sold in parts, price one rupee exch, 
Manuals, Guides and Maps. 
yublications con be obtained by application 


‘A complate list of the contents of these p 
to the Registrar, Goological Survey of India, 27, Chowringhee Road, Calcutta. 
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Indoxes to the Genera and Species described in the Palaontologia Indica up 
to 1801, to the Memoirs, Vols. I—XX, and to the Records, Vols. IXXX, 
have been printed for sale, 





II—Sonvey op Ivor, 
(Q) Annual General Report. 
@) Professional Papers. 


IV.—Borawrcat, Sunvex axp Rovat, Borate Ganpex, CALCUTTA, 
(2) Annual Report of the Botanical Survey of India. 
(@) Records of the Botanical Survey, Vols, IIIf, Vol. IV, Nos. 1—4, and Vol. Vy 
No. 1. 
(8) Tho Agriovitural Ledger—A series of papers on economic products insved as 
rrendy. 


(#) Commercial cireulars printed for circulation but not for sale, 
(6) Annual Report of the Industriel Section, Indian Museum, 
(@) Annual Report of the Royal Botanic Garden, Caloutta, 
(@) Avnals of the Royal Botanic Garden, Caloutta, Vols. I—XII. 
‘A lish of the contents of tho Records and of the Annals with prices of the 
numbers and volumes stil available can be obtained by applying to the 
Superintendent, Royal Botanic Garden, Caleutta, 





‘¥.—Dmmarnane ov Aonicouren, 

{@) Annual Report.—An account of the year's work of the Imperial Departinent, 
‘including tho separate reports of the soientifo officers of each branch (Agri 
cultural Chemistry, Botany, Mycology, Entomology, and tho like). 

(2) The Agricultural Journal of India.—A quarterly journal containing articles o 
‘agricultural matters intended for the educated agriculturist and the goneral 
roader interested in Agriculture. 

(@) Scientific Memoirs of the Department of Agriculture —An occasional publica 
tion for papers of a soientifc or technical nature divided into series such ax 
Chemical, Botanical, Entomological, and the Ii 

(4) Bulletin—An occasional publication containing information on agricultural 
‘matters of a temporary nature. 

(6) Leaflels.—Short notes of practical instruction in agrieulturel matters, dealing 
‘mainly with entomological subjects, 

‘Vi—Fonest Drvanrsirs, 

(A) Review of Forest Administration in British India by the Inspector-General 
cof Forosts (jsued enmually). 

(@) Annual, Progress Report of Forest Administration in each Province. —Tssued 
by the Locel Governments annually. 

(@) Todian Forest Records. 

(4) Indian Forest Memoirs, 
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5) The Indian Forester—A monthly Journal of Fovestry, Agriculture, Shikar 
and Travel. ‘This is a Departmental Journal, published monthly. 
(6) Bulletins are published from time to time, 


‘VIL—Zoovosteat, Daranrucexn, 

(2) The Anmual Report, Sy, 

@) Tho Records of the Indian Museum, 80. Containing short papers on Indian 
zoology. One or two volumes issued annually in quarterly parts, 

(8) The Memoirs of the Indian Museum, 4to. Containing inonographs and other 
‘important papers. Published at irregular intervals, 

(A) Descriptive Catalogue of Indian Decapod Crustacea, 4to, Puree publi 
irregular intervals, 

(3) Descriptive Catalogue of Indian Hehinodermata, Sto, Parts published nt 
inrogolar intervals, 


‘VIIL.—Civn, Verentany Devaneueye, 
(2) Annual Report, 
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